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PREBFACH. 


Tue author, in submitting the vosull of Itis lubora to the 
public, solicits from thom auch indulgence in eriticising it, 
as ig usually accorded to thosa who are making their debut 
in a now charactor on tho slago of public opinion, Hiyle 
and polish in the composition haying born lows nimed nt 
than tho affording plain and practically useful information y— 
and the work having boen altogethor wrillon in Che leinure 
intervals of an activo business, ib is hoped that all defeets 
and departures from tho established rales af book-muakirgg, 
may bo ativibniod to these drawhnels, snd pardoned. 

Tho matorials for the work hive beon de grent mene 
derived from porsonnl observation, md a habit af noting 
down whatever appeared of intoroxt aud worthy of record, 
during a poriod of aixtcon years in Bongal, which the anthor 
entirely devoted to this snkjent:—those he lia eoreated hy 
a cavoful voviow of all that haa boon proviously publivhesd 
bearing upon it; and ho has beon further vaniated hy loout 
information contvibuted hy frionda in diMeront ynels aft Che 
country, ‘Tho consciousness that fow or none could have 
had such opportunities of collecting tho materiale hove aval. 


vi 


ed of; and the circumstance of the grontor part of tho des. 
orlptive portion, including the whole of that on date-tree 
sugar, not being found in any other work yet published, 
formed the chiof indueoments for submitting thom to the 
public. The author is aware, that on these must rost the 
chief claims of his work to their patronago; and at a time 
when the attention of ow Statesmen and Morchants is direct. 
ed to the sugar statistics of the world, and with no slight 
degree of interost to thoso of India, he indulges tho hope 
that the following pages may prove acceptable, as woll by 
helping to afford a right ostimate of tho capabilities of Ben. 
gal for the production of this valuablo staplo, as by assisting 
those who are already ongaged in it, 
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INTRODUCTION, 


Nuawy half a contury haa now olapred kines a Hengnl 
Civilian, Sir John Colebrooke, priblialual a short treatinat 
‘on tho “ ILushbmdry of Bongul,? iu whieh, while chowribing 
tho richness of is natural produations, he rouken thee renurk, 
that sugmr and indigo we commas to the whole chanpaign 
of India? 

Prom that poriad to the proxont, wo my teaee the yeadual, 
though certain, march af improvement de the production 
of indigo: Euvapean skill and capital lave heen applicat te ite 
muanufaeture, and Earepen superintendence ini energy to 
its eullivation; und in spite of many drawbacks, the welt 
has been, that the quality haa been brought ton tijd atte 
of perfection; the Native mantener daw been nhac ete 
tivoly suporseded by his Muvopem eoupetiter; mud thes tetat 
quantity of tho xinple ammully exported fram the country, 


* Te wee printed in Caloubta in 180d, Ineviiyg boon proparesd for thee proms int 
JANA, Hhough Uo origin treatin waa wellten sume plus yeaa poreedutads 
rt 
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and its corrospondiug value, have been fully trobled: whilst 
this continued increase hag beon accompanied by a corros- 
ponding improvemont in the revenue of tho indigo-producing 
districts, and, oxcopling tho fluctuations incident to the 
markets for all groat staplos of agricultural produce, by no 
ordinary measure of prosperity to the proprictors of the oul- 
tivation. 7 

Previous to the year 1887, the causes wore aufficiontly 
obvious why the othor great staple of Indian commerco— 
Sucar, should not havo parlicipated in tho same ratio of 
increase and improvement. Until that year, the unjust dis- 
criminative duties betwixt the produce of the Hast and West 
Indies, by which tho sugars of tho former wore burdened. 
with an additional duty of 83. per owl, and on rum the 
difference was evon more opprossive, acled as an affectual 
check to the application of British entorprise to the growth 
of these mticles. 

Since that dato however, the principle has been recognised 
by the Home Legislature of the sight of British Tndia to bo 
placed on equally advantageous terms with our other Colonied* 
in this respect ; and a measure of justice has heen, grantodd. 
to her, however grudgingly, and however still rosteictad by 
the vexatious provisions of tho Act of 1846, which, with 
the view of protecting tho home refiner and West India 
proprietor fiom the effects of tho full devolopmont of skill 
in the manufacturo of the Dnst, still burdons with higher 
discriminative duties any sugar which wo dave to import 
into Great Britain of a higher grado than tho standard, of 
Muscovado or raw West India sugar. i 

Still it appears that sufficiont encouragement should havo 
been afforded by the cqualization mensure of 1887 for the 
capitalist to enter on the field of Indian sugay cultivation ; 
and to endeavour with the aid of European skill and ma» 

+ chinery, backed by the abundance and cheapnoss of Inbor iff 
India, to imitate the example of his successful prodecessoy, 
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the indigo plantor, Aud on reviewing what has boon done 
ib ennnot, on tho whole, bo assorted, that thera has been 
any went of ontorprigo in ow countrymen during tho last 
fow yoavs, in endoavouring lo avail of the promisad benolila 
opencdt up Lo thom by theso changes; yot ib in a soureo of 
the deepast repre to all intorosted in Tndian progross to 
obsorve tho almost univorsel want of snecess whieh hus 
attended theso efforts, Slenm ongines, mil the most im. 
proved apparatus of all deseriplions, have beon imported-from 
homo, and ereated at grout oxponco in soveral of tho moat 
promising districls for sugar-enno cullivation; but with 
gcarcoly an oxeoption, tho result has been lows and disap. 
pointment, and in many casos ontive min, to the enterprising 
projectors, 

fo onquivo into the enuses of those unexpected andl dis 
comnging results, and lo point to a move sufo and corlnin 
path for tho futuro suger plantor, form ono of the onds 
aimed ot in tho following puges, 

Tho foregoing remarks havo reforouco only to what has 
Boov allemplod in the cullivalion of the vano and oxleacting 
its produco by tho Muropoan pluiter. ‘ho plan whieh 
has heon pursnod with various meow of lato years, taul 
gradually vipenodl into an extensive bronwh of tendo in 
Bengal, of purchasing (he rew matorial from thio untive elt. 
yetor, after he hos produced it in tho slaps of goor, kha, 
or other walinished stage of mimafaalare, and refining it 
by an entirely xoparalo process for Cho home markets, com 
prises w section of (ho subject cistinet from tho main object of 
this work, Tb forms howover a purl of my design, to submit 
to tho publio, the resully of my exporienvo in “Bengal Sugar 
Rofining,” should my lebors in thin first exsuy bo received 
with suilteiont favor to encourage auch a stop. 

Zt cannot be donbtod that the large supplies of raw augue 
required by those relineriex, and the British capital with 
which they have been supported, have greatly tended te 
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encourage and increas the cultivation of the article by 
the Natives of the Lowor Provinces of Bengal; though oven 
had these ostablishments not beon introduced, it is evident 
that the production of the staple would have been stimulated 
to perhaps nearly tho samo oxtent by tho domand from this 
country for the homo markets, since tho slave-emancipation 
measures gradually reduced the supplies from tho Wost 
Indies, and aided by tho equalization monasure of 1837 
raised up a great and enduring demand on all our Colonios, 
the effects of which on the native production hoye will again 
‘be adverted to, 

Ag may have been inferred from tho title of this worl, it 
is not my intention to enter into n disquisition on the 
general subject of the origin und anciont history of the sugar 
trade: whethor the sugar-cano was indigonous only to the 
Eastern or common also o the Western hemisphere ; the rise, 
progress, and fall of the Colonial slave tirade; and other 
interesting topics connected with its history, have beon 
sufficiently and ably discussed by preceding writers. I 
believe there ave no vosults of moro vecont enquiry in thige 
country, that can throw additional light on the moot points of 
such discussions, The great similarity in tho processos prac. 
tised by the natives of China, of tho Hastorn Islands, and 
of India, in their respective modes of manufacture, naturally 
leads the observer 10 the conclusion, that they all own ona 
common origin ; though which country can claim the priority 
of antiquity in the art, appenrs 10 bo o question as difleult 
of solution as it is immaterial, oxcopt as on objcet of research 
for the Eastern antiquary. Restricting our observation to 
the Native procosses in use throughout tho vast continent of 
India itself, the infevonce is even more strongly forced upon 
us that all havo originally sprung from ono common fountain~ 
head of ingenuity, however varying in some delnils in difforont 
districts. The samo simple, yet tedious systom in tho oulli- 
vation of the cio, tho same rude and laborious character of 
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thoir millg or othox contrivances for oxprossing Lho juice, aud 
of the sovics of small carthon or matal pots for inspissating 
jb into tho fivst coarse solid oxtracl, oy gooy, may bo Lracod 
in ovory district from which deseriptions of Lhe process linve 
been veecived, from Rungporo to Mysore, ant from faueknow 
to Backergunge. 

This process may bo not inwptly characterised asa burlesque 
on the moro sciontifie nd comprehensive manufacture of 
tho European plantoy and rofiner, Yot rudo and imperfoct 
though it bo when so contrasted, wo should by no means 
dospiso it as unworthy of opr notico while seeking for the 
most benoficial modes of working in the samo fell with 
ow larger capital and more sciontitie mens nnd appliances, 
Wo cannot holp ubniving indeed how porfeelly adapted the 
native contrivances avo, in every way, for Cho ends they are 
meant lo compass; in giving Uho poor cullivator, as vogards 
tho first process of goor making, the most offectual, cheap 
and cconomical moana of producing a suloahlo commodity 
from tho small paich of cano his labor ix limited to and to 

‘tho Native vofinor similar advantages in Cloning and whilent 
ing for the markot (ho linited quantity of sugar he ik, with 
his amall cupital, restricted to working upon. Lhis may ho 
botlor nudorstood perlups by thet eonsideration, that the 
quantily of suger voted by ono ef the moxt dibatmntial of 
thoso veemurufnetirvers for a whole year ix about the sumo 
ag an ordinary Fuvopoan reflnery, with a single vee pat 
of medium sizo, ean tum out in bve days; mad that the 
extent of cane cultivated, or owned, by my single ryot, xoldom 
oy over reachon an aero ia menmrement, wud mere frequently 
oceupion low Chinn tal of that space, 

Tn considering the subject in detail Uierefora, a portion 
of this treatise iy devoted to a deseviption of the uative 
management of sug in all ils alagos 5 uasigning to tho eub- 
Joot of date tree sugar a space proportionate to ita growing 
importance, 
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Tn proscontion of my goneval plan, I purpose in tho flrat 
place to doseribe the Native prectixe te Che processes al 
both cono and date sugar production, ‘Me seeaul pat of 
tho work will thon xefer 10 the eullivation mid ninmuheture 
by Buropenns, and tho moans best aniled for their acaption 
in Bengal, choson from tho mary modern inprovenssity iy 
the art of sugar-making, to snit the cironmetinens aut 
climate of the country. Molessos and tho distillation of rm 
will form the noxt subjoot for convitoration ; and thn Inat 
division of the work will compriso such information, 8 1 
have been able to gloan respeoling tho sugar-producing enpu 
bilitics of cach scparato district of Bengal. 

It may be appropriate howovor hero to mention, Uint 
although tho sugar production of the Bonga) Presidenoy is 
the proper subject of this work, and that branch of it with 
which I am most familiar, occasion will frequenUy bo taken 
to refer to tho groat sugar districts of tho Western Provinces, 
Benares, Ghazeepore, &e., ws well for the sake of compuring 
their capabilities with thoso of tho lower dintriety, aa to ids 
tice their influouce on tho sugar trade of theie grout altip. 
ping port for Hwrope—Caleutta. 

My design theroforo, it will bo seon, is ominently pruotival. 
Far bo it from mo to undorvaluo tho advantages of 1 more 
scientific enquiry into tho vogetable economy and develop. 
mont of the cane, or to dopreciate the inportmnes of chemical 
research applied to the analysis of its products. 

To such enquirios, both plantors and refers, already owe 
much, and who shall say how much moro in tho way of 
improvement may not onsuo from sinilay invextigutions? 
J leave this department of the subjeot however tu Choxy who 
have botter opportunitioy of prosecuting it; and amenegnt 
tho most usoful publications whieh have yot apponed, with 
this object in viow, T notico with pleasure that of Dy, Wid. 
Evans, published in London in 1867, and ontitled «Phy 
Sugar Planters Manual’? What T world hore take ocension 
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to dopreante is the too frequont crrox, moro especially as re~ 
garda anger cultivelion and manuiiaglire, of advancing and 
recommending now theorigs and procoxsses, however prontiv- 
ing, without any lost of Uheir value hy nelual trind 

The following luble of exports of sugar fron Calentta, 
compiled from the late Ma. Bells, and from May, Wilkinsons 
woll known and valuable publications, will omonatrate better 
then any moro mgument tat can be advaneed, the present 
and growing importance of India considered as a sugarepro- 
doing country: the more so if we bear in mind, thet Caleultr, 
was, until very recent years, Cho ouly place of conseruence 
for the exportation of Indian sugar to Murope, mit that the 
shipments from Marhas and Ceylon ave still of minor im 
portances only, 
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We havo, unfortunately, no means of uscerlaining what pro 
portion the sugars imported from the North-Woast Provinces 
for Calcutta shipment hore to those grown in Bengul Proper, 
in the total anual shipments comprised in thin tulle: but 
it must be sufficiently obyious that tho divtiets of the Inttor, 
from their nearer local position to the shipping port, mist 
have participated most largely in the cffwets of xn rapidly 
increasing a trade, and indeed the ovidenco that they have 
done so is sufficiently clear in the very largely ineveased sagne 
production well known to have taken pleco in many of (hem, 
and more especially in. the date treo districts, 

The column of avorago values por niwund, calculated on 
the total yearly oxports, has been insortod to show that tho 
value of the staple has, on tho wholo, steniily inoroased, but 
it affords of itsolf little or no index to the gonoral improve. 
ment in quality of the sugars oxporlod, which hay also tidken 
place of late years. During tho first yoors of increased ox. 
port to Great Britain, commonoing with 1410—b1, a lange 
proportion was shipped in tho shapo of khaw, whieh, as will 
be shown in tho progross of this work, does not boar more 
than one-third tho velativo market valuo of while or pucku 
sugars, 7 But since tho passing of tho Act of 1845 admitting 
foreigh sugars to competition with thoso of our Colonies in 
the home markets, tho shipmont of Khaw has heen nenly 
abandoned, and the great bulk of tho exports of tho nat faw: 
years hes consisted of Bounves sorts, tho better kinds of 
date produce, and a largo proportion of ‘Buropean refined or 
vacuum-pan sugar, Tho manufacture of tho latter hus boon 
steadily increasing, and has probably formed one-fifth to 
one-fourth of the total exports to Great Britain for that 
period: so that had not the market value of ull sugars fallen 
considerably, both here and in the homo markots, it is 
probable that the avoraged valuo of tho exports ovor tho Inst 
four years would have proved thirty to forty por cont. bu 
yond what it stood at from 1840 to 18h, 
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» From theso statistics, considered in eonjmaclion will the 
prices ruling for sugars over the period comprohonded in 
the table, it is ovident that in proportion ay tho Woat Indiox 
fell off in theiy auciont provines of nupplying the mother 
comnlry with sugery--the natal mul certain consequence 
of tho abolition of slavery, however propped wp for a time hy 
the wealthy intovests which Jind so long been onriched hy 
that artificial syatom,—~British India no sooner commoncert 
throwing aside the trammols of tho Company’a Trade 
monopoly than shoe began, stop by stop, to axstune possession 
of theiy lost ground, until ab last, in conjunction with 
her youngor sistor Colony, Mauriting, sho stimds on tho - 
atigo mi canal compotitor in’ point of quantity, mil a 
muporior ax rogardy quality, in hor sharo of Chin branch 
of commerea, Th must be rememboved too, Chiat Chis wonders 
ful progress lu been mado in despite of tho partial protec. 
tion awarded by the Liegislalare to the West Indis Colonics, 
which hos beon alreuly referred to. T would ask what better 
proof than this can wo have of Che superior advantages 
‘India possoascs in hor abundant supply of free lhor aver hee 
protectad eompotitors ? 

Anothor sleuglo however, aud a ateeutoua one it will ho, 
sho lind yot te wnelorgo with Cho foreigner whe produces life 
sugar wilh thw prieo of lity of tho wretelied slave. Wor to 
thoso who waloh the signa of tho times il is suMeiontly 
apparent, that tho inovitahle, onward marek of freo tre 
doctyine must continue to vedueo the supplies of suger 
from all tho Colonies, Dritivh or Boreign, nob possessing, 
as in Ludia, abundant supplies of feo Inher, or a command 
of the compulsive labor of slavery; the raeo will then he 
lofi to the compolition of these tivo gront interests, ‘Tho 
atvugglo may indeed he said to have commoneed alroaty by 
the fmportation of large supplios of slave-grown sugar into 
our home markets, and the prospeel of its emmal ineroae in 
proportion na the duties heeome equalized on Colonial wid 

‘s 
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Foreign sugars of all desoriptions,—and great las heon tho 
stimulus imparted to the trade in the slavo Colonies, in 
which it ig ovon said that Byitish capital has heon largely 
invosted to support and prolong tho unhallowed trailig, 

But who can doubt tho ultimate issne who has looked 
* closoly and attentively ab the progross of theso changes ? 
Without attempting to scrutinize too clusoly tho ways of 
Providence, wo can hardly err in allowing the impression 
to force itsolf upon us that tho hand of a highor Power ix 
guiding these ovents, and in pormilling tho hopo to he in- 
dulged that, after the cowntless blood and troname expended 
by Great Britnin in her attempts to foreibly oatirpate the 
abominations of slavery by tho tedious Ilooade of an unhenl- 
thy and oxtousive sea-const, tho same grent ond is destined 
to be brought about by the agoncy of mora natal mid 
simple causos; that on the produco of slue and of fre 
labor boing allowed to meot in the Buropean markets, and to 
como into consumption on equal tons, the grent question, 
as regards sugar cultivation at least, will ore lors Le sutixfie 
torily decided by proving that feo labor is in feb tho cheaper 
procoss of the two, and that slavory will, in consequonea, he in 
timo fairly déd owt of the markot. 

Tn theso bright mticipations lol not tho philanthropist lu 
discouraged by the {aot of 29,000 tons of xleve grown siygix 
having been brought into Hnglish consmoption in the very 
first year of its admission, or ovon of a much larger quantity 
following in somo few succeeding years, Tt must bo barna in 
mind, that tho law of 1846 admitting this compelition found 
all the Colonies quite unpropared for such a change, Choy, 
and indeed many of tho bosb informed portion of the public 
at home, were takon aback by tho reckless baldness of the 
measure, forming ag it did an inconsiderate stride forward 
in tho march of free trado, tho ruinous effects of which, on 
Colonial interests, could hardly have heen forescen by ity pro- 
jectors. 
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One more change hay yet to be made by Lhe Legislitie, 
tho eyuulization, namely, of all cities diveriminative of dil- 
forout degrees of quality, already more Chan oneo referred Lo, 
and Endia will then haye the flell for her exertions let 
fairly opens for ion nothing ean be loft for her Co desire 
in the way of chango mbit tho mering progross of free. 
trade shall have finally swopt away ald clities whatever, Ht 
is hoped that tho frets, and. faves founded on fret, glomed 
togothor in the Collawing pages, will allord suiliciout aviclence 
of what can be done in this country for the production of 
cheap suger to oneowago all Chose engaged ie the trede to 
porsevera in Choie labors; and sulliciont proof Ud both in 
ity cultivation and manutietive we powers all tho elements 
of ultimate svecess in vompetition wilh) Che whole world. 
Lot Tudin firly prepare hersel€ for ho xteaggte, and in fair 
share of the vietory ix wisuredly hors} 
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ON MIE NATIVE CULTIVATION AND MANUFACTUILE OY SUGAR, 


CHAPTER I, 





ON THE NATIVE METILODS OF CANE GULTIVATION AND) MANUS 
PACTURE OF GOOR THERELROM. 


Tur following aro tho principal varictios of suynr-cane 
practically found in cultivation in Bongal. 

Ist. The Poorce or yollow Native cane, whieh appenrs he- 
yond all othors to ho a varioty indigenous Lo Bongal, beiug 
found under cultivation in most of its disticty, thong] ode. 
sionally under differont nomos, amd o little variod hy the 
influences of soil ond climate: to it is movo capocially applied 
the appellation of © dasea” oy country cane. Tt grows in 
lowor Bengal 10 tho avorngo height of sovon ov oight fout in 
the field, though as il leaves a gront dont of top, tho ripe 
portion when brought to the mill monsures about tivo anid a 
half feot less: in tho districts North of the Gaugos, an in 
Tixhoot, it rises to at least two or threo foot highor; here 
however tho juice is not go rich as in Che smalloy growth, 
in which tho density is gonorally ton to clovon degrees of 
Baumé’s saccharometer: tho usual thicknous of a fll grown 
cane is one to one and a half inch in diameter at the thickest 
part. When ripo it is of a bright goldon-yollow colox, tho 
leaves of a light green, straight, rather arrow, and pointed, 
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2nd. The Kajoulee ov purple cane; is of a dark: purple 
color, the foliage of a darker green than the foregoing, the 
lowes bronder and drooping; (he hoight is daa grenter by 
ono to two feot, and Una stom romawlab Chieker, It ylolda 
a vich juice, which is considered by the Natives to contain 
move sacchmine matier Chan that of Ghe Pooree 5 aul ix 
thought to make goor of a larger crystal: it is also esteoned 
by thom. for somo supposed medicinal properties, bub ix muh 
loss cullivated than the Pooreo, from ity being so much more 
subject to the ravages of the whitest; and it xcoma on 
the wholo to be a loss handy varioty. Lt ix algo moro dexlrayert 
by tho jnekaly than tho preeeding. 

Tho deseription known as Bombay eune, md eultivaterd 
lnrgoly in Barasol, Hoogly, and olhor districts adjacent to 
Calenthn, appears to be identical with the Kujooles, though 
perhaps moro luxuriant, and ib is diflonlt Lo tmagiue how it 
aoqnived the rhove appellation, The large or purple cane of 
Jove apponts also to be a kindred spocion, Aa a gonoral chae 
rector, it appomrs dost xuilod for damp aitaations mud veqitiying 
abundant moisture for ita fill develojmiont, 

Sx. The Jouxoee or ved cuny, is of ne light veddish purple 
color, with traces of e atviped appearance. ‘The size ie inter 
modinto between the two preceding kindy and ib sppoara 
& hardior variely din the Kajevleo, and stil] more anited for 
low alluvial soil: it is tho priucipal kind cultivated in the 
Kislmagliu, Jessore, and Porveodpore dixtriety, and who 
healthy has o Iixwiant appearances, with brand, light colored, 
drooping loaves ; as T have proved by expevionen it doos not 
flowish in Lhe dvior soils of the distviots Woat of the lLoogly 
river, Th Fareeedpora the Natives ave fond of plauting a 
mixed crop of Pooreo and Kooxore, there eallel dhalaoondree, 
or “ handsome-hbranched,” mingled iudiseriminately in the 
some field, though they ace unable to adduee any reason he- 
yond gnalom for this peculiarity. Tam induced to refer the 
Batavin abriped ribbon cme as a modifiention of Chis species, 
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4th. The Ching cance, ‘This is « most valuable kind, from 
its very hardy chavacter, withstanding tho attacks of whito- 
ants, jackals and other ccnomies, better than any othor 
species, hosides being less aflectod by drought aud othor vi- 
cissitudes of climate. It grows to tho height. of ton teot or 
more, and the ayorago length of tho propared camo when 
stripped. of its leaves and. top, is five to sovon foot; i has 
a thin stalk, tho cinmetor in tho thickest part scldom ox- 

ceeding on inch to an inch and » quovter, with long joiuts 
and-a hard rind, to which it no doubt owes its security from 
the tecth of the jackal; whon ripo it is of a light allen 
color. 

Jn the hills of the Boerybhoom district, it is proforred hi 
its withstanding the depredations of the wild mnimals, espe- 
cially bears, abounding in those parts. Ibis said to havo boon 
introduced thore many years ago by ono of tho Company’s 
Commercial vosidouts of tho district, T haltiove also tht 
the kind known as “Chinnear,” and much cultivated in tho 
Tirhoot and neighbouring districts, is the sumo varioty ; 
in Ghazeepore ond Shahabad it is known ay Baar canto, ond 
thoro on tho alluvial lands on. tho margin of tha Gangos 
its havdihood is again frequently. proved by ils romaining 
half immersed for many days by the overflow of tho river 
without sustaming damage, ‘tho ume here given it of" 
Baur, that is chur or alluvial, indoed sulliciuntly indicates ttn 
value. in this respect, as probably no other species could 
outlive such immorsion. Tt is thought by tho Natives not to 
ho so productive as the othor vavictics, and for this-reison 
probably, has not. become more. generally proforved. In. 
Burdwan, Uoogly, and the vicinity. of Gulowtta, it is nover 
secon, owing to the wooden yoller-mills, in gonoral uso it 
those districts, being of insulliciont power to thoroughly re. 
duce tho hard rind and-so extract the whole of the j Juica; but 
in all districts where the pestle and mortar-mills, herenftar 
to be Hoacribed,: are in uso, this objection is not experienced: 
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Lastly, this coro is the only kind from whieh a good nnd 
profitable evop of vattoons em ho obtained in Lower Bongal, 
tho othor vavicties boing unable to live through the loug 
droughts mud hont, with the wttondand derteuation Ceo white 
ants and othor inseats, preevelout throggh three or fom 
months-of the hot senmon. 
ho for plants above dexerihed I consider comptixe all 
the apocies of cane cultivated by the Natives of Ludins and 
porhaps in the othor Colonies uiso, however locally desig. 
nated ov influenced by the endloss variety of soils and 
olimatos, ‘Those iniliences C have myself witiessed, and live 
hoon surprixed ab tho rapidity with which their effects he. 
coma apparent, As om. instmeo J may montion, that sone 
Chine cone whieh Uintrodnatd from the Agrionliainl Sucig- 
- y's rsery dito the Bardwan dixtriet, did not, for the 
fixat year of cultivation, exevsed Onevefourthe of mi iueh 
in diameter, except at the joints, whieh wore larger, giving 
tho cane a kitottod uppenranes ; tho rattoone fron the noxt 
yoy plant erop fron these canes, bebye the third eop from 
tho original atook, wero thieker mul with an wiiforin ameoth 
xtalk, approaching newly in appeared to Ce Poors ene 
Ton even inelined to consider the edlobrated Bourbon and 
Otuhoite yarietios ax imaditicutions of the Poorea mul Kam 
joolea anes of Hengal, greatly improved by their tranaplanta- 
tion Lo another more favorable nnd distang alimate: the fret 
ja woll Inowa, amd taken advantage of ii the West Tadies, 
that an improvement in tho erop may be efeeted hy planting 
tho cuttings fram wy field ina dintunt part of the same 
eatute. How inenlaulebly renter an offeet then may he ox- 
peetod from couvayings the seud to a diatuat part of the globo, 
and too soil td climate peculiarly favorable for its develops 
monty and porhaps a farther corrahoration of my epinton may 
be obtained from tho fact of the deteriorntion of the Otuheite 
‘eon: after the second: ov third evop when inteoduced inte 
Bongal, 0s hos heen fom in Tirhoot aud elsewhere, oxcopt 


16 NATIVE MEWHONS OF CANE CULTIVATION AND 


extraordinary pains are akon by high nud exponsive cultiva- 
tion to support its size and quality. 

Jt may bo appropriate here to notice, that the standard 
monsuro of a beogah of ground in Bengal, is 4,100 square 
feet, and that unless otherwise described, tho beegalk mon 
tioned throughout this work is to bo assumed as of Unt 
measurement, 

The maund likewise which will be constantly roforred to, 
is the Caloutta bazar or standard maund of 82 Llis. avoirdu- 


OSE, 

As alveady remarked, tho processes of cultivating the cance 
md manufacturing sugar therefrom throughout Dudia differ 
but in slight details ; therefore a description of tho process 
in use in any one district will convoy a protly comroct iden 
of the systom universally practiscd, ‘With rospaet to the 
section of India, which this work moro particularly rofers to, 
Bengal,—the district of Burdwan may be considered as one 
of the most generally productive, and highly eullivated, and 
probably also one of tho most anciont sugav-cano growing 
districts of the Presidency, 1 have therefore selected the 
processes in use thoyein as a typo of those of the whole coun. 
try, and in describing thom, which [ purposo doing in dotail, 
T hope to convey a succinct and genoral idon of India sugar. 
cone cultivation, I shall aflovwards allude to the processes 
in uso in other districts for tho anko of noticing those pointy 
only where thoy diffor from the Burdwan routing considered 
as the standard, : 

I. Selection of the yround.—Tho dosoription of soil preforrad 
is a brick-carth, that is, a mixturo of sand and clay, or in 
native parlance a two part, or “loo-nongse,” oarth: that 
in which a stiff red clay predominates is consitlored the 
best of all descriptions, Amn oxcess of sand. is avoided, ns 
being genorally infested with tho great enemy of tho sugar. 
cane in India, tho white-ant; the black, cold and alluvial 
clays axe also little valnod us alording poor crops, nnlexs yory 
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highly mannved. Neat in impovtanes to Che quality af the 
soil ix tho situation of (he rounds ane i fs ineclcpeetanaatiter Cleat 
this should be chown ie a apol wutieiently bight hes frew 
from fundation in Che vaing, ar at lent siiliedently se yee ta 
ensure iL never being more tint we or thie days sithject 
4o overflow in tho extreme of an umenidly: biph iuinelatin 
from tho rivers, x any alagmurh water aeetunilatingy om the 
fold ia {ital to Lho erop,  Luamiat noverthelens lnexo itiated 
as to be within tho reach of irrigation, other ixe Chet long 
droughts to which it iy sometimes subject, might prove 
oqually fatal to it unless aided by an utifleia aapply af 
water, The High banks of Che mand) erevks und rivers, 
whioh avo gonorally sticiontly elevated: to he above the 
roach of fuielation, afford: rome af the Test artes tae ntjgies 
cano in this distriot (Burdwan) nel icles the anim rernrk 
may apply to the yrenter pack of Bengal, Sted: vituttinn 
afford fieitilias for druwing away all spernbarelid rest 
water, and if the gromad he slightly stoping, it ie uli 
proforred for tho snine romon, 

Preparation af the ground, Sis te tony or alton Ovehe 
ploughings are given previo te phuutig, A plang lange 
in this and neighbouring districts in vorddered we phe work 
of ono plough drain hy two lallacks: ov noingle beep 
of ground thronghont a days wark, whieh eommenrin: at 
enrliont dawn and Tavita with Tite or ne itermdoaa until 

20 ov LOg A. a, boing about 6 hens of wark, after whieh 
the outils ave dlowed to rout for He rauaiiater of the days 4 
singlo plough is however aeldem or never worked slong, heat 
favo or three ave xet to work dn adine, othe entele dew more 
willingly in eompmny, and these ravers tive or tires heognlin 
in tho same space of time bufore dexeviberd, "Phe onead. wend 
course for cane ods ix Cor ploughing Co commence ine Oetabes 
or Novembor, whilst antleiont moisture Yel remain in the 
ground from the provions rains for the plongh to prow tly; 


two or three ploughings ve given at thie tine, afta shih 
n 
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an industrious xyot will throw in a dry-woathor orop of 
mustard sced, tecl, or gram, which thay consider doos not 
in any way injure tho ground for tho futuro cuno evop, Tut ix 
“ yather benoficial by helping to keep tho land feo from weeds + 
theso crops aro venped about Fobruary or March, the tine 
varying with the weather, and tho first showors alter that 
ave taken advantago of to plough again at intervals, wntil 
sufficient yain falls, which usually happons bolweon tho 1sth 
of April and 15th of May, to thoroughly moiaton the gromd 
and induco the zyots to propre, by a final ploughing and 
harrowing, for planting. With the lat ploughings also the 
usual manure for tho ground is thrown in, being distri. 
buted with baskets regularly ovor tho field and incorporated 
with the cmth by the plough: cow-dung and the earthy 
sedimont from tho bottoms of dried tanks avo tho favorito 
manwres; and occasionally tho decayed indigo stalks or 
sectee, which avo to be found accumulated noay tho vats ol! 
every indigo fuctory, ave availed of, and form wv vioh manure, 
though if not fully decayed thoy are apt to atlract tho enonios 
of the sugar-cane, the white-ants. In. this distriet no ground 
is planted with cane without manuring, and tho improssion 
is strong amongst tho cultivators that tho moro manure 
thoy can give, the lavgor and bottov will tho produce in goor 
yesult; so that tho quantity they give is gonorally limited 
only by their mons; tho averago quantity given may porliaps 
be estimated at 200 to 800 maunds per beogah, 

Preparation of the seed-—Tho canc tops of tho previous 
year’s crop form tho only doscription of seod over usc hy 
tho Natives: they placo theso tops, as brought from the 
harvest ficld in o nearly upright position, aud closoly packed 
in an oblong oxcavation made in tho cavth, and moenneug 
about two to six square foot, according to tho number of 
cuttings roquired to bo packed in it: tho oxcavation iy ahout 
eight inches deep, and, as tho onttings vary from nine to 
eighteen inches in length, it loaves n good halt of thoir 
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avorage length above the surface of Lhe growid. After boing 
ovonly packed in this posilion, moixt envth is placed close 
vowul thom, a watoring is given, mud some of the dry lees 
from tho cuno fied avo looxcly piled over the whols to 
protect thom from tho stm: they avo nflorwards watored tt 
intorvels of two or throa days, Lo keep thom pommmtontly 
moiut, and in a weok ox two they hegin to send forth green 
aprows? the abovo process is culled the Aaupyyer, and is por- 
formed as soon ns tho emo of the provious crop is ent down 
in, January, Pobruary or March, 

Ax soon as the grown loaves have sprouted up from six 
inchox to a foot above the cuttings, which usually happous 
fn about a amonth from tho timo of gutting, Uho period Ins 
arvived for the second process, of cutting dalo smaller pieeon ; 
in this onoh oulling is lakou out singly from the Aaupper 
and divided with a smart blow with « dae or bill-hook, 
into two or movo smaller divisions, in such wise that cach 
culling slull now possess at least ono or tive healthy oyox, 
as tho gorma of tho future plant in the field. hese smaller 
cultings avo now replaced in tho sume order as hofore in 
tho Aaupper pit, mid a xolution composed of lay, cow-dung, 
Mul pounded oil-cake in about equal proportions, with sulle 
dient water to form the wholy into «very soft mud, j4 now 
poured’ equally over the whole, ao ag to envelope them ina 
thin coating or plaster of the composition; the dry leaves 
ae now agnin thrown over all asa shade from the sum, aid 
tho need. ia left, aud moistened only by mm oecasionnl water 
ing aflorwards, whould tho weathor be xo dry aa to rondor 
auch necexsiey, until the dey of pliting. dom any given 
nuober of large cultings, double the number of good sor. 
viconblo mniall cuttings ix usually obtained, 

Tho abject of the shove todions process in the propavttion 
of the plant cuttings is tho covlainty it affords the cullivator 
that he is placing healthy soods, mul 10 others, in bho ground ; 
and thereby cnauring with the greater coulidence an even 
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and healthy crop. By placing tho cutlings as thoy arrive 
from the ficld in a moist and shellored situation, thoy survive 
safoly through the hot ond parching winds of Fobrumy, 
March, and April; or until tho first cooling showers of the 
equinox moiston the ground sufficiently for tho prosorvation 
of their yogetable life in the ficld. Again, tho procoss of 
dividing into smaller eutlings of ono or two eyes 40 onch, gives 
the cultivator the means of oxamining every singlo porm; 
as any decay ox discase is apparont on dividing the cano by 
the cvoss section; and by cleming away the leaves of the 
former crop, enables him to examine and rejeot all that aro 
tainted or injured by borors, ants, or other insects, Tho 
importance of this precaution becomes mora appnrent on 
remembering that gaps and deficiencies from delective sood 
in a cane ficld ave not easily roplaced horo: tho great object 
is to got the planting completed with tho frst good showers 
falling after the first day of tho Bongalleo month of Bysack, 
ecomesponding 10 about tho 11th of April, and should the 
opportunity of doing this bo lost, or a portion of tho aced 
so planted decay and require replacement, if only two or 
three weeks lator, the plants from these latter soldom attain 
the strength of those of tho carlier sotting, 

Planting is now proceeded with as follows: tho plants 
having beon carefully romoved from tho haupper maid env. 
vied to tho field in light baskets; tho Inbovers proceed. in 
pairs, onc man having a kodaud oy Native spade, and walk. 
ing slong ono side of tho field in a straight ling, lightly 
holing the ground as he proceeds, while his compurion drops 
one or more of the cuttings into the holes so mado at about 
18 inches apart, the rule being thet the cullings contain 
together at least two good oyes to cach hole; tho distmuco 
bolween the plants is measured hy the oye only, ov sometinies 
by @ picce of bamboo, oightcon inches (or ono Aaut,) in 
length: on arriving al tho end of tho first row, the second 
is commoncod at a distauce of 18 inches from it; and ao 
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on to tho noxt aud throughout the fold to be planted, making 
tho whole, whon finished, with the euttings 18 inches apart 
in both directions: the second Jabover, or man who sete Lhe 
plants, alvo covers thom aver, ad ho praccads, with dhe eau 
(hab wax taken ont of each hole, and ix followed sherlly 
atlor by anothor careying a eudee ov curthen walor jar, 
from which ho throws about a quart of water, brought fron 
tho nenavost Lane or vivor, ever cach cano hole. Tn places 
whera while-ants abowul, a handful of pounded oil-erko is 
aso thrown into onch holo wilh the enno plimts, which is 
often offeetnal in keoping these vermin off itil the eme 
has agsmnod strength to withstanl their attacks, ‘Tho ete 
tings, aller being ecovored in, lie whout three inches below 
the surfree of the ground. To a beegnh of ground aro al. 
lowed of small cuttings six downs of 4000 anch, or 0600 
cullings. 

To tho casual observer it would appear, that the above 
plan is defective in the placing tho plants xo nom: to the 
surfice of the soil, whoro thoy aro more exposed to tho 
influence of the sum and drought, aud their roots less likely 
to obtain a fem hold of (he xoil, than if set deaper: the 
ronson agsined by the Nutives for this xhallow planting, 
ja tha aver peedauinunt fear of whiteuda, which thoy 
believe avo moro fikely to abtack the cuttings ob a greator 
depth from the aafaee, 

Digging is Che next operation, and ix performed fiat 
as soon ns bho plats haye sproted mp a fia inches above 
the sarliea in the field, which happens on the average about 
a week after planting: ib is done by loosening (he earth 
with the apade ov Aodeud, and throwing it up nround the 
young plants, destvaying al the sme time all weeda: in 
addition lo this, betweon every four rows the ground is 
cub rathor deeper, so as lo form nv shallow drain, taking 
emo that it is in the diveelion of the greatest full ov slope 
of the flekl: this ix to afford uy chive for the easy flowing, 
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off of tho water in anticipation of tho coming ruins. Crosy 
channels axe likowiso marked owt in the samo way alter overy 
cight rows, to furthor facilitate the flow: and with ovory 
succeeding digging, occasion is ikon to deopon thom by 
dogreos. Tivo to sight of those diggings ave given during 
tho growth, of tho cano, the Inst hoing when the plants 
avo three to fowr fect above the ground, after which it is not 
deemed safe to disturb thom with the Aodaul, so that gono- 
rally the digging is complote in two months from tho dato 
of planting, 

With the second and third diggings it is usual to givo 
additional doses of pounded oil-ceko, mixing it into tho looso 
earth around the roots of the plants: seven maunds is the 
average quantity of this material used por beegah of can, 
of which two maunds aro consumed in the first planting, and 
, the remainder applicd at tho socond and third diggings ; as 
a fertilizer and antidote for white-ants aud othor yormin, it is 
highly ostcemed by tho Natives, and is no doubt of great 
value, 

Tying up is tho noxt procoss, and it is first dono whon tho 
canes me ono and a half to two foot high, by bending down 
tho lowor four or five leaves af onch cano close to tho stalk, 
and twisting thom round all the shoots ox canos that have 
sprung from one cnne holo, thereby eollecling thom into 
a loose bunch, Tho sccond tying is given when tho plants 
stand about three feot high, and is a similar process to tho 
first: at tho third time, whon the plants aro fivo to six foot 
high, thoso from three or four cano holeg aro bound together 
by their lowor xomaining leaves, twisted in the samo fashion ; 
and when the plants eve unusuilly high, that is, ton. to bvolvo 
feot, a fourth tying is given, by binding togother throa or moro 
of the hunches collected by the third tying: this last is 
sometimes dono with a wisp of paddy slaw, tho canto lonves 
heing hardly of sufficient strength to support tho woight of 
the plants in this latter stage. 
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This tying up ia a todious and troublesome process, hut ix 
novor disponsed with in this district. She Natives consider 
ity pont advantages lo consist, first, in promoting tho growth 
of tho canoes, which is ovidontly it somo degree tho cuxe, 
for by divorting tho sap which would nwo gouo to the fur 
thor deyelopmont of the lower and lerger loves, hy bronking 
down tho lutlor, to the growth of the cano itself and its green 
top, a now stimulus scoms given to tho plant, which he. 
comes vory evident to the aya, especially within n day or twa 
aflory the first and second tyings hove beon given. The 
othoy reasons assignod for tying avo the defence it affords 
against tho attueks of jnokals by the leaves being twialad 
tight round tho ripo pavts of tho plunt, and forming wm ob. 
struction to thoix teeth; and the alording a freer current 
of air through the eano fold, and a more open passnge for 
the operations of tho cultivator in digging, weeding, &a 
Lastly, it is considored as a protection aguinst the casualty of 
tho canos being laik down and broken by the wind and 
alorma, to which these climates aro so subject from Mareh to 
Ootobor, and which tho onnex, hy boing bowl firmly together, 
hocome ko much Cho bebler able to veriat, 

IPooding iy porformed ono, te, or Chveo times aftor the 
cane hes attained ha hoight of Uiree to low! feat, aeaording 
ny tho nature of the soil venders it requisite, Tn very wot 
sonsons the weeds spring up in the boxt lands, aud form a 
great drawbuel to the health and progress of the eanes if not 
romoved; the freo open space between tho canoe vows, Uo 
vich soil, mid tho moisture necessary lov Che growth of the 
cane, afford ovory fuvilily for the growth of (hese peste of 
tho Iiabandinn in the tropics: aftor the diggings ave finish- 
od, they aro vomoved hy a amall iron dibhle on serance, 
whioh picks oul the vacte ef the weeds without dishurbiys 
thoxe of tho enno, 

Watering is considered an onsentinl part of Nutivo cane 
cultivation in Burdwan and neighbouring distriota; and 1b 
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before vomarked, the ground is always chosen within con- 
yenient distanco of means for availing of it, cither from a 
tank or a river. ‘The long droughts, to which this part of tho 
country is liable, vender this a very necessary precaution, 
for the safety of tho crop ; for a continuance of three ov four 
weeks of drought, accompanied by hot parching winds, is 
not unknown between February and May ; and in such cases 
a good watering is indispensable to presorvo the vitality of 
the plants, which would otherwise be scorched up or perhaps 
destroyed by the white-ants: these always inoveaso wonderfully 
during the dry and hot wenther, and disappear in proportion 
to the frequoncy with which tho ground is flooded. 

Frequently however, if not generally, the weathoy is movo 
propitious aftor the usual planting poriod, and the ground 
is refreshed with benign and frequent showors, sulllciont 
for the safe progress of the plant, in which caso no artificial 
iurigation is required before tho closing of the rains in 
October, or more frequently until November or December ; 
sufficient moisture still remaining in the ground until those 
months for all purposes of sustenance for the plant: then 
however, should the xetwning dry wind and absonco af rain 
for sevoral weoks cause tho ground to crack mand open, tho 
benefit of two or threo watorings, sulliciont at lonst to keep 
tho ground moist near the roots of the canes, becomo neces. 
sary for their full growth; without this aid thoy would ho. 
come stunted and in a moasure dried up before tho period of 
cutting in January or February, Tho white-ants too would 
inevitably venew their attacks at this season (Octobor and 
November,) unless kept at bay by a moderate moisture in 
the ground; though as the cold weather advances, it aids 
in banishing them. . 

The method of watoring most in use in Uhis district ts 
with the cheeonee or watering baskot, which two mon awing 
between thom: it is suspended by a doublo string fastonod 
to each side, and by alternately dipping it into the tank or 
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rivor, which forma (ho sonree of ireigation, mad oy ining it 
up with w jerk, whieh empties Lhe contents ate higher level, 
thoy rniso a fii and continued stromans of water, suilleiot lo 
flood a beegah of grommd in Gen ov twelve hours; for thix 
however, ab lost five mon are required Lo keep wp a constant 
yeliof al tho bavkel, as lve get Intigned with the labor 
in half an hour or so, wud require a similar period to rest 
thomselves, whilst their (wo companions tuko a like spell, 
and. go on allernatoly till the work is finished; Ue fifth man is 
employed in the fleld itselt with a kedaul, couduoling the 
wator ay il flows in between the canes by culting channels 
here and there, i sveh manor that it is equally distributed 
over tho fold, baa dare and mneven plot of ground yrent in- 
gonvity and mamagomont avo shown in this operation, in cone 
dusting (ho water along tha higher ridges of Ura mutace 
to bo watered in tho first instones, end thenco distibuting it 
gradually over tho lowor levels, so (hat tho whole is watered 
without my wnneeessary expenditure of labor, Che litt 
of ono ehveonce or basket wx above described rained thea 
wator ubont two feot only, so that the amuber of these 
lifla mua bo inevensad and Che kamo operation repeated, 
in propartion to the height of the fleld to he watered ahaye 
the Jovel of the supply, A holo is dig mnidor the apot allotted 
for tho dip of tha xecond basket, into whieh the water 
from tho fist lift i# conducted by a chamel dug along tho 
ground; tho aecond Hfe ia like manner anppliey the Chird, 
and go on for the number of lifts required. LG is sometime 
necossary to omploy cight of these Lifts to raise the we 
from tho nullehy to the Jevel of the cane on their | 
banks, and’ Jesa than two lifly ia very seldom sullleieut fe 
the loweat flelds, 

Another simplo contrivances for reiving water for small 
heights, is much in vee in the Weatorn purt of Bardwan und 
in tho Beerbhoom dintriot: it consista of the halt of the 
hollow (wank of a eocomiut tree, divided lengtlowayr, and 
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balanced with the hollow upwards on a pivot placed wider 
it and nearly half-way from tho broad or root ond of tho 
trunk; this pivot is fixed closo to the bank of tho water 
to be clevated, and about cightcon inches abovo tho wator 
level, over which tho largo end. of the trunk projects: if 
the small end of the trunk is now clovated, tho largo end 
which acts as scoop or spoon dips under the surface of 
the water sufficiently to fill it with several gallons ; tho small 
end is then pressed down again with « jovk till it is nearly 
in » horizontal position, and the impetus thus given causos 
the water so scooped up to rush along the hollow trunk and 
discharge itsclf with some little force ot tho other ond: to 
balance the trunk correctly, as the base or scoop portion is 
heavier thon the nmrower part or the dolivory side of tho 
pivot, 2 lump of damp mud is heaped on a small pieco of 
board placed across the Iatior, and tho whole secured with a 
rough binding of rope or grass, and this acts ag a counters 
poise. This is not so offective or quick a modo of irrigation 
as with the baskets, but is move simple and easily managed, 
there being no weight to lift bodily, and the strength of one 
man’s hands is sufficient to alter tho equilibrium of the tink, 
and throw up the water with vory slight oxerlion, 

Cuiting.—The eane is fairly ripo never oarlior than January 
under Native cultivation, and thoir usual timo for ontling 
may be considered as ranging from the 18th of that month 
‘to the 18th March, varying a few weeks earlicr or Inter 
according to the character of the season. Tho Natives seom 
fly aware of the importance, so much insisted on by West 
India planters, of allowing their crops to ripon woll in the 
field, to ensure a good return in-sugay as woll as to shorton 
and facilitate the process of evaporation, 'Thoy are also 
quite aware of the advantages of using their cano frosh 
from the field: thoy cut down carly every morning a fow 
bundles only, sufficient to keep their mill at work watil the 
next morning’s supply is brought in. 
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‘Tho insiumont for entling is the ever-usefal Aodaud, with 
which they divide the canc ns closo to tho ground as pox. 
sible, the workman holding il in his right-hand and striking 
it with foreo against tho roots of Une cone, while with his loft 
ho presses the bundle of cans aside to give room Lor the blow. 
As tho canes avo laid down hy tho outter thoy aro taken 
into othor hands to be cleared from oll leaves, which is dono 
with a light ofreniay knife or sickle; tho emall rootlets 
adhoring to tho lower joints avo also quickly cloanod off by 
tho sano operation, aftor which a smart blow from tho sickle 
divides the vipa eano from Uke raw or greon top: tho latter 
ig thon taken in hand again, ond the lower twelve to cighteon 
inchos containing four Lo xix porfect cane-joints is truck off 
for can plants for tho onsuing crop: all tho romaining green 
stalk aud leaves avo used only ag fool for enttle: tho dry 
Jeaves avo partly usod to assist the fuel, that is Uno dried cane 
(rash, for boiling the juice into goor; the vomainder is loft 
on the field (a be bunt hefore the plough is applied to 
{ho laud to propara for tho sneceeding crop, ox is sometimes 
wold as {tol to the potters of tho noxt village, 

As the clemed canes acoumulute they aro collected into 
Danilles of about a maund weight each, and avo thus carried 
to the iil, "The produce fram a heageh in cloned canes, 
with nm fiiy crop, varies from 180 to 160 bazar mounds; 160 
maida per beogal may bo considered a good average; and 
to ent down and olcan tho whole produce of a heegah with 
sutoh a crop ina day would require the Inbor of thirty mon 
working well for Lon to tirelye hourn 

Aw nay hoe inferred from tho above description, the pro- 
dueo in cane is in great measuro independent of tho seagona, 
anil varios more in proportion to tho degroa of care and 
trouble hertowad on tho eultivation : in fret, on ground favor. 
ably ailunted for irvigntion, and if attontion and moans are 
not alintatl, tho sugarcane undor Native management may 
bo considered «1 an almost cerlaiu crop. After it is once 
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planted, the ease is vory rare indeed of a cano fold boing 
ploughed up and abandoned for another crop; though 1 have 
Imown this to happen in the case of vory dry weathor in 
April and May, whon the cane has begun to wither or get 
partially dostroyed by while-ants for want of moisture, and 
the exponce of keeping it alive by irrigation at this peeuliar 
season, when the rivors and tanks are usually at their lowest 
level, has boon considered too formidable by the puor ryot. 

A custom very generally adopted by the Natives is the 
sowing, just previous to the commencoment of tho rains, 
a single row of a sort of pulso called wher, round tho 
margin of onch cano field: it is of vory rapid growth, and 
in four or five weeks rises to tho height of tho cnn, and 
throwing out a number of light branches thickly covered 
with leaves, forms a good and regular screen or shade for the 
cane, in which its advantage is bolioved to consist; as the 
pea which is produced from this plant leaves a profit on the 
trouble and expence of sowing it, indopendent of its supposed 
advantage to the cano, tho oxponce of enitivaling tho lebtor 
is not considered to be in my way increased thorehy, 

The exponco to tho Nativo ryots of oullivating thoir 
sugar-cano is difficult, or almost impossible, to estimate with 
any degree of correctnoss: the reason for this is thoiy seldom 
oy neyor employing hired laborors to assist thom in it, 
depending almost cntirely upon the members of thet own 
family, of both sexes and all ages, to attond to ity onlinre 
simultancously with that of their other crops; for no ryab 
ever thinks of cullivating cano nlono, but one holding twenty 
to thirty beegahs of Jand may devote one to three beegahy 
of it annually to enne cultivation, the vest boing lof princi. 
pally to paddy, their fhvorite crop, as calling for the lenat 
exortion and being the most certain and usoful in its results : 
or a portion probably to the difforont varieties of pulse and 
oilseeds; a small patch being always voservéd nom thoir 
dwellings for vogotables, A xyot is frequently contont to 
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cultivate as little aa helf or a quarter of e beegah of cane, 
and ono who has two or three beegahs in this crop is looked 
upon ak hina of no small substimes amongat them. The 
only way in whieh an approximate extimate can be formed of 
tho actual cost of cultivation to the ryol, is to ealeulato the 
time which the different operations in tho field enll for at a 
rato of wages Co tho wumber of persons engaged in it propor. 
lioned Lo what they could carn woro they to hive their sorvicos 
to other partics, or devolo a similar portion of their time to 
the raising of any othor nscful crop, as for instance, paddy, 

In doing this we must duke into account, that a Iaborer 
could nfford to work for a Jower retin of wages por diem 
on his own fuem in tho vicinity of his house, thin if engaged 
to worl for another party ata distance Cherefrom, inasmuch 
aa his foot and lodging would in the latter caso be moro 
expensive than if residing with his funily and feeding from 
the produga of hiv own flelds, gathorod in at tho very lowest 
coxt of production, Add to this, dhe stimulus which is natu 
rally inipurted to lia exorlions by the consciousness of working 
for his own kolo nnd peoutiay atlventage, instead of os 
uw hired Jnborer for others, for toma nature works the 
sine here ad elsewhere 5 and wo shall not over-estimate the 
difference holween the value of the work obleined under the 
two different eircummlimees ab one-third in favor of the 
ryot oullivating for Timaolf: in other words, tudkeing the 
ordinary rate af wages tn tho Buvdwin district at three 
rmapeey por month for an able hired Jaborer, ox ouo and 
& half mia per diem 3 two rupees per month or ons ama per 
diens will ho w tiie aquivalent lo him working on his own 
grou for hin own direst banetit. 

Sho following enlenlation of the eapenco to Uw ryot of 
cultivating tu heogah of cw is accordingly mada on the shove 
bagis of value for the Jabor ef lrimae)f and fumily: the term 
family, it may he obwcrved heve, ahould be taken in rather 
wh extended souae; for it gonerally happens Chat the nowrast 
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neighbow's in any village commmunily, though living in 
separate dwellings, aro so closoly connected by ties of caste 
or relationship, thet should a xyot reqniro at my moment 
more Jabor than his own immodiate roof can finish hends 
for, ho has no difficulty in loaning tho servicos of his neigh- 
bour, he of course reciprocating in his twn a liko accom. 
modation when required to do so. Rs, A. PB. 
Ground rent on tho averago per beegnh, . 2 090 
Ploughing cight times, at 1} ana por plough, 0 12 0 
Manuring, 400 baskols of half maund cach, or 


200 mds., expence of carrying on fiolds, .. 012 0 
Oil-cake, seven bazar mds. at 8 annad por md, 1 6 0 
Harrowing once, us a — O20 
Cone plant, including the haupper, .. » 2&0 
Planting, ton mon for a day, ab Lanna ench,.. 010 0 
Digging, six timos, at four men onch timo for 

a day, or twenty-four mon, at lannacach,. 1 8 0 


Tying up, four times, cight mon cach time, or 
thirty-two men, at 1 anna, .. ne 200 
Weeding twice, with oight women or ahildeent 
cach time for a day, togothor sixteon, at 4 
ammavonch, .. “e vs “2 OW 0 
Watering, say threo times with tho cheeonee 
and with two lifts, ton mon for a day to oach 
watering, in all aed men, at 1 anna oach 
per diem, .. Lit a 
Cutting cane, thirty men ‘tor a ‘ay, tine ontling, 
clearing and carrying to mill, at l annacach, 1 14 0 
Hire of enttle, tools, baskots, &, say, .. o» 13 0 
7woao0 
From which deduct value of cane plants resery. 
ed, and applicable for planting next crop or 
for sale, rr ae wv a . 2 OO 


Net cost of a boogah of cano delivored at the 
mill, ostimatcd as weighing ono hundred and 
“fifty maunds of cleaned cane, ra + 16 0 0 
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In tho shove ostimate the maunro is not valued, it being 
the produeo of the ryol’s own catllo shed, and coating him 
nothing beyond tho conveyance to the Meld; fur the instances 
of their purchasing mano, cithor that from eatlle or tank 
aurth, for Chix purpose, would bo so vive as not to be worth 
including in the prosont recount. 

T can only repeat in conclusion, thut throughout the 
whole of tho foregoing operations, continued attention is 
called foy on the part of the ryol, and cach must be oxecuted 
wt Che propor season; for if the favorable timo for the differ. 
ent works of planting, tying, watering, &o. be allowed to 
slip by, ay subsoont attention is of litte nyail Lo recover 
tho ground that has been lost hy such dattention, 

Unving now traced tha onne through ils evllivation to the 
point of ils emringo to tho mill, J proeved to describe the 
Native proveas of transforming ils product into goor, 

Cirinding-—Tho Native mill waivorsally weed in the Burd. 
wun cintuiet is that composed of two horizontal woodon rollers, 
placed ono aboyo the other in close contact, md supported by 
thoy axes belng passed through covrosponding holes de two 
upright posts fixed firmly in the growed. Mach eoller las one 
ond of ila axik projecting aoveral inches beyond tho perfora- 
tion in (ie upright post, mid ty Shoxy ends aro fixod kivo plecos 
of bamboo, thot thren foot Jong, in tho form ofa evoas, which 
ara uaed ax handles or lovers whevawith ta tun the volleva 
by hand; one such cross being at ench end of tho will, and 
go allowing two mon to work it at once, Lhe rollers ao 
avout two and a half fot long mid six inches diemotor, 
andl tho axes about lilt the size: the rollers ave corrugated by 
being damned with grooves on thom to froilitate tho crushing 
of tho snhatenee of the eae bolween thom. 

Hour mon aro requirerl to ho in constant altondanee on the 
mill, two to Linn ié as above dexoribed and tro mora to feed 
it with cane, one wilting at cach sido of the rollers ; tho first 
feeder takes fom ar five eanes in his hand and passes Chen 
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through the mill; thoy are thon handed back over tho mill 
by his fellow on the opposilo sido to tho first, who passcs 
thom through again, and so ou for four ov five times until 
the cancs appear tolerably dry and flat; tho first focdor 
then takes thom collected in his vight hand in a bundle, 
one ond of which ho introducos into the mill, and as tho 
whole is drawn through, he tiists them round with his hands 
in such way, that the wholo passos through something in 
the form of a coarse rope; this is tho finishing stroke, and 
generally little or no moisture can be observed in the cano- 
trash after this final pressure. 

Any one who has seen this process in operation must feol 
satisfied ‘that, notwithstanding its extreme tediousness, it 
affords a very effectual modo of oxtracting tho greatest prac« 
ticable proportion of sap from the cano; in this vespeot in- 
deed, it may compare favorably with on ill-set or ill-regulated 
European mill, with its iron rollers and all improvemonts ; 
but my belicf is, that tho latter, if well set, the motion 
properly xegulatod, and the canos evonly and enyefully fod, is 
quite as effectual in ils result of juico extracted, thongl 
it can hardly be moro so, than that of the rade Native 
machine just described, Sor if the ennes aro tolerably long, 
so as to allow the Native a good hold with his hands, and 
to give them a closo and compact twist as thoy finally pass 
between the rollers, T am of opinion, that no arrangemont 
of iron rollers yet used could be more offectual, 

As the juice is pressed from the canes it trickles down 
into a common earthen pot, sunk in the ground under the 
yollers, and neatly plastered with mud; this vessel holds 
about two quarts, and as often as il becomes nonsly full the 
contents ave ladled out with # smaller earthen pol, or with a 
spoon formed of tho half of a cocoanut, into a laxgor vosso} 
set on one side of tho mill, of about ten to fifteen gallons’ 
capacity ; and whon this is nearly filled, sufficient is collectod 
to commence the operation of boiling. 
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'Nhis is conducted in a aevies of carton pans, generally 
iwelvo in amber, sot in two vows over a long: fhre-placo 
common to all: (his slrnature in entively of mud, with a 
common grasdelhatched roof, supported on bamboo posts, to 
protect it from the weather, the fianace is wbout ton foot 
Jong by five broad, nud tho walls raised about fowr feet aboyo 
the growl, the furnace pil being sunk about a fool deeper: 
ib has also a holo at ouch ond of about a foot square in size, 
ono for feeding tho fucl and the other for the esoapo of the 
amoko, ‘Tha dried cane-lrash and cano leaves gonarally 
afford sulleion( facl: wood however being occasionally used 
to assint in cases of tho weather proventing the drying of the 
trash; or ab the commencement of working before sullicient 
(rash is accumilated. ‘Pho carton paus avo of two deserip. 
tions: Ube first eight, reckoning from the mouth or feeding. 
hole of Ge furnace ave broad and shallow, that is, about 
vighleen inches diameter, and nine ox ton inches deop : into 
these (ho juico is fest poured ax brought from the mill, and 
thety shape allordy faoility for skimming: tho boiling is 
mostly porformed in tho romaining four pans, whioh ave longer 
mad deeper, and of we caldron-shape, whieh vendors tho con. 
fonts muah loss likely to boil over when in violent cbullition, 
Tho hon ia attractadk mara te the latter, ov bailing ond 
of the funnea, by Jeaving holes ov notches in tho oarth-work 
ronnd the pans whore they ara got, wheveaa in tho first 
or elurifying pans, no auch aporlares ave left, ond the frst 
four oy six consequently got the afeet of such hou only as is 
radiated from tho fre below, munssisted by tho attraction of 
any dealt. 

ive a simmering only is kept np in the fist pans, and 
hut little boiling takes place witil the juico gota into tho 
third ay Jourth pairs and ay skimming gous on Uroughout 
the eight flat pans, lmt Jiltle seum remains by the time 
tho juico venchos the larger or boiling ones: theso lust 
avo kept constantly about hall full hy lading the juice from 
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the pans next behind thom in tho range, as fast ns the 
contents diminish by evaporation, these again being suppliod 
as continually from those next bohind thom, ani so the 
process proceeds continuously, tho inspissaled jnica or goor 
peing Indled ont from the last boiling pons of tho sories as 
fast as it avvives at tho proof o granulating point, and its 
place immediately occupied without damping the fire from 
those next to thom. , 

When once the furnace is lighted and tho boiling com- 
meneed, it is the object of tho ryot to keop up tho supply of 
juice, and carry on the work if possiblo without intormission, 
until his whole crop is completed, both for the sako of evono- 
my in his fuel, more of which would bo oxponded were tho 
whole apparatus allowed to cool, as woll as the probability of 
the earthen pans cracking and becoming usoloss by boing 
cooled down after such usc, lis neighbours thorefore, or 
other extra workmen, are called in to assist at this timo, 
and the mill is kopt at work night and day, with little intor- 
mission, until tho wholo is crushod. ‘Tho working off of a 
beegah of ground in this way ovcupios from ton days to 
a fortnight of continued Inbor, and produces from ton to 
twenty bazar mounds of gooy, recording to olroumstincos 
of soil, weather, and ationtion bestowed upon tho cultivation, 

Some skill is callod for in deciding whon the juico is 
sufficiently boiled to form good goor, that is, to bring it to 
such a consistoncy, and no fiw'thor, as will allow of a freo 
granulation of the orystels, ag well as for tho separation ol 
the molasses: if well boiled, aftor tho goor is kept undisturb. 
ed for a few days, tho crystallized portion separates and 
accumulates at the bottom of tho vessol containing it, leaving 
the molasses to float on the top, from whieh it can be onsily 
poured off if vequired, Good juice produces about ona. 

« tenth of its woight of goor. 

The expenco on Inbor required in tha manufacturing pro- 

cess above desoribed, may bo caloulated ns followa— 
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On one geegah of Cane, 

wo sate of four men oach (lwo to tun tho mill 

and two to pash tho canes through and rol 

thom), for night and doy work, is oight men ; 

reekoned at two sunns per day each, as tho 

worl is moro than usnally laborious, .. » 100 
J8ve mon to bring fuel and attend to tho boiling, 

skimming and firing day and night, at one anna 





each, for twelve days, .. rm ste ». 812 0 
Hire of tho mill for samo timo, .. ac « O12 0 
Value of carthon boiling pane and utousils, labor 

hestowordl in orecting dilla, md shed, .. » 2 8 O 

8 0 0 


Ada cost of cultivation por beegal aa per formar 
Recomm, .. es is a ie » 16 0 0 





Co’s, Rs. .. 28 0 
Produco ton to tiventy manda, or on tho avorago fifteen has 
mounds of goor, ab veost of 1-8 per mand, .. 22 8 0 
Ono lager mand of skinomings, .. in » O 8 0 


Co’ Ra 6. 28 0 0 


Tho skinuuings ave disposed of to the Native tobacconiat, 
who sen thon in tha composition of hookah tobueca, ‘hese 
being excepted, the goor comprchonda the whole produce 
of the sugar-enno; being analogous to the suger of the Wort 
Indio planter when first put into Uhe hogshead hefore tho 
yootls or xlopa ave withdyawn to allow tho molasrey to drain 
away. Tn this slate il is always sold by the enllivaloy to tho 
Moyrah, ox Native mgar maker, whoso provinces is always , 
totally divtinel from Uhat of the eullivator, and who subjoola 
iL to various processos in forming it into as many dilforont 
kinda of sugar, such as Rau, dullaah, §e. hoveafler to he 
Anaerihed, 
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Before proceeding to this subject howovor, it may bo ine 
teresting to compare the above account of the production of 
goor with tho statomonts given in tho “Appoudix to Lhe 
Report on the Sugw Trade,” published by order of tho Court 
of Directors of tho Bast India Company in 1822. In this 
work, full dotails axe givon, from tho reports of tho Company's 
Collectors of Rovonue and Commercial Residents in Bongal, 
of the processes of Native sugar production, anil tho cost 
of the goor, in their respective districts; and al page 110, 
a short summary is made of tho differont calenlations for 
Burdwan and tho neighbouring districts, as follows,—tho 
same having been framed from ovidonce farnishod in tho 


year 1792, 


Cost of cultivating a beegah of Sugar-cane and boiling tts 
produce into Goor, 
In Beerbhoom, by the Resident of Sonamooky’s 
account, .. aid oe ». Sa Rs, 20 14 6 
» Burdwan, by tho Resident of Radanagoro’s 


account,. . aN ‘a aie nea 18 0 0 
» Rannechatty and Amborh, in Burdwan, by 
Scesoram Mojumdar’s accoml, .. + WLb 0 


» Radanagore, in Burdwan, by ditto ditto, » 18 8 0 
» Buro Pergunnah, near Sulkea, opposite Calentta, 22 1 0 
Total, .. 0018 6 
or in round numbers, twenty Rupees por boegals but in the 
above estimates no allowanco is mado for tho charge of 
watering except in that of tho Beerbhoom district, a part 
of the business which is so ossontinl, oven in tho most 
fovorablo years, 10 the success of tho crop, that no estimate * 
which does not include it can be decmad « trix ono. 
On comparing tho net produce per beogah in goor, as 
stated in the evidenco above yeferred 10, with the vesylt 
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as yathored from my own local oxporionco and onquiries, 
there ia found an apparent fulling off in Che average quantity 
now produced, By the offteint report to the Company it 
was vatimatod ax follows s 


Efron Sonmmooky, an +» 20 mds. of goor por beegal. 
vy Radanapgore, na ». 19 ditto ditto, 
vy Raruechatty mul Amboal, LG ditto ditto, 
» Bro Pergminal, .. oe Ld ditto ditto, 


Total, oo .. »» 68 mds. 


or, on the average seventeen bazar meaunds per beegih, being 
two bazar meannds heyond what £ heave fult justified in 
alating Che avernge lobe. his, I think, from mn examination 
of the Reports,” may probably have arivon from tho evidence 
colleeted by the Company’s Offeors having had xofereneo to 
the highest, ov a comparatively lrigh average of production, 
without taking into account all tho variations of soil and son- 
sons. Lun of opinion, that tho produce of twonty maunds por 
beeguh is soldom vonched in Native practing, unc never so on 
the avorago of any munber of fiolds taken indisoviminalaly in 
those districts; chough undor peculiavly fivorable eioun. 
aLincos ha Much, or perhaps somewhal more, may he realigad, 

Inox fie however as wo cut be guided by tho resulé of 
the enquiries made at Chiesa two distant periods of lime, how 
little vavintion appears therefrom to havo taken plava in 
the actual exponeo and vosulls of the cultivation diving tho 
loat G0 yours in these districts, (and Ohers is no reason to 
muppoxo any groater variation in other parts of Bengal,) and 
how opt en illustration doas this afford of the little improve. 
mont to be expected from the wnideviating aud mniaided 
ronline of tha Native cultivator | 





Before proceeding with the noxt division of the subject, 
it will ba ag well to concluds this hy noticing tho variations 
from the Burdwau rontine observed in other districts, in 
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most of which much less care and attention are bestowed on 
the cultivation; and it is frequently proportionably chonpor, 
whon reckoned on tho beogah or on tho mawnd of goor 
produced, though the produco may bo inforior both in 
quality and avorage produco por beogah. 

The ground vent varics grontly in diffovont localitics, boing 
as much as 8 to 9 Rupoos por boogah for tho host land in the 
Benares district, 5 to 6 Rupeos por beogah for tho ground 
suited to the so called Bombay cane in the neighbourhood 
of Calcutta, and as low as 4 to 8 Annas per beogah in tho 
northern parts of Tixhoot and clsawhero, so that a considora- 
ble variation in the gross oxpences of cultivation will result 
from this cause alone. 

In Ploughing, little or no variation ecow's in the mothod 
or imploments used, though the number of ploughings varies 
in proportion to the caro bostowod on the cultivation, In 
Benares, they frequontly give sixtoon to twonty or moro 
ploughings betweon Juno and Septombor, and again two 
or three times beforo planting in the boginning of tho follow. 


.ing year, when thoy ave obliged 10 ivvigato the ground from 


their wells to moisten it sufficiontly for tho plough to pass. 

Manuring likowiso varios, but principally in dogroo, and 
but little in tho description of manuro applied, oxcopt in 
Benares and other pastoral districts to the woslward, whore 
it is customary to lodge tho shoop on the ground after ib is 
ploughed, for threo or fow nights succossively, Uhoiv drop. 
pings forming a manuro which is much valued, 

Preparing the Cane plants and Planting.—Tv the propara. 
tion of the seed much less care and Inbor are bostowed 
in most districts than in Burdwan ; in tho Westorn Provinces, 
whore planting takes placo in January, Vobrunry and Marek, 
hefore the previous crop is ent down, tho plants are ewt in the 
usual lengths, but undergo no other proparation beyond a 
steeping in water for ona night provious to planting, and aa 
they are merely ent down from the noxt field whon wanted, 
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this part of the work is much simplified, n Bonnros as woll 
as in Ghezeopore antl tho neighbouring districts, planting 
goos on up to April or Many, though tho cavlior crop is 
considered the most produetive 5 in the sewlo with the latter 
however, ix to bo placed tho oxtya oxpance of irrigation to 
proaorve tho vitulily of the plant during tho hot months, 
Tn planting, throughout the Westorn Provinces, it is eiuto- 
mary to drop tho cuttings into tho fuvow mado by tho plough, 
and not to holo with tho spade as in Lower Bengal. In 
Behay, whero thoy frequently plant as carly as Novembor, 
the plan of sowing aud watering is similar, 

Digging and [Voeding evo oporations less practised in mony 
of tho othor districts than in Burdwan. Tu tho alluvial soils 
of the moro Hastern districts, Murecedpore, Pula, and 
Burvisal, the plunc springs wp with such vigor as Co effectual. 
ly chock the growth of weeds, and venders thei removal 
winceexsary, In the Westen Provinces, littl trouble is 
talcon to vemovo thom, and indeod after tho first two or tloee 
montha’ growth, tho cmos sping up so thiekly, no alloy 
oy apace being maintained hebwoon tho eano rows, that it 
would be difficall to ponatanto then for chia propora. 

Tying yp ix alsa en operntion that seems confined to tho 
distriata of Bardwan, Beorbhoom, Kishuagar, Jossore, Pubna, 
Ttangly, and tho distriety avomd Caleutta, though there 
append ne aatixfactory raagon for ile nat extending farther, 
if produative of real benoflt, Th the Wester Provinces, it 
ix also parlially practised, apparently following local oustom 
ag in Bonpal. 

Talering seoms to ho moro ox lens indisponsiblo in every 
dixtricL exeapl in the damp alluvial soils of Jurveedporo, 
Baekorgungo, Pubna, and somo other districts of Lhe Northem 
and Luatarn party of Bengal, where it is not resorted to, 
oxoopt occasionally in vory sovero droughts: tho bnskot lift 
is tho plan of hyigution most generally adopted throughout 
Lower Bongal; bul in moat of the Weston districts, where 
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cane is cultivated at a distance from tho rivers, recourse is 
had io hrigation from the numerous wolls with whieh the 
country abounds: from these tho walor is drawn by bullooks 
yoked io a polo, by which a roller is tuned, and round the 
lattor is wound. a rope having # large bucket suspended to 
each end; the bullocks moving in a cireuit round tho well 
bring the buckets to the top alternately, whore thoy ompty 
themselves by means of a catch into a wooden gultor, and 
this communicates with the chanuel to the fiold to he iviga- 
ted. The bullocks are so well used to this labor, that on 
the emptying of the buckot on its reaching tho guitor, they 
are accustomed of themsolves to tun round and rovers 
the motion of the roller, moving in the opposite diveation 
without other guidance. One such well and apparatus, with 
four bullocks, two to work fvom daylight til nom noon, 
and the othor pair from 2 va, till sunsol, is capablo of 
watering two Bengal beegahs in threo days, at an ayerngo 
expence of twelve annas por beoguh, 

The methods in use in tho manufucture of goar from the 
cane, appear to vary no less than in the cultivation of the aane 
itself, The mill composod of wooden grooved rollors, clos. 
oribed as goneral in, Burdwan, is of imiled use, being found 
elsewhere only in tho Kishnaghur, ILoogly, 24-Porgummals, 
and Barasot districts, ‘Tho mill of the pestle ond moviar 
construction is in far more gonoral uso, though varying fu 
size and in the materials of which it is composed, in diferent, 
districts, 

In the Benares end adjacent districts, if has the mortar 
composed of stone, tho basin which forms it boing out out 
of ono end of a stone cylinder which is set upright in tho 
grount, This basin is cub in two chambers or divisions, 
one over tho othor ; the uppor being about a foot in diamotor 
and the samo in depth, with sides sloping inwards from tho 
rim: the lower division, which opons from the uppor, is 
of a hollow spherical shape, and about 6 inches dinmeter, 
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The pestle is mado of hard wood, and of a shape to fil the 
mortar, beiug rounded inte a ball at the lowor end to fil 
looxoly into the lower chambor, while tho stom works round 
tho ter surface of Uho uppor basin, mul evashes the piocos 
of cane, which avo four to six tnohos long, aul thrown under 
it by tho atlendint workman as il gyraless tho pestlo-handle 
ino polo twelve Lo cightoon fect long, standing obliquely trom 
{ho mortar, and from its summit is suspended, by a long 
bamboo hanging porpendioularly down, & horizontal polo or 
boom, ono end of which works against the outside of tho 
xtono cylinder by moans of o semi-circular woodon reat, in 
tho same mamior as tho gall of n ship: lo tho outward ond of 
thin boom, net to whore it is suspended hy tho bamboo before 
doxeribed, avo attached a yoko of oxen, which givo tho mov. 
ing powor to tho inadhine by walking continually int a obrouit 
round tho mortar. A small hole from the base of the lowor 
chambor coniucts the juico out mt ono sido of tho cylinder, 
from whence it falls into an carlthon pot placad to recoive il, 

Dhis is identionl with tho common oil mill used by the 
Nativos throughout India, aud applied with a few modifica 
tiona to tha oxprosion of cano juico in moro than half its 
districts; aud thin it does vory oMvotnally, however tedions 
tho procos. ‘Pheonghout Dinagoporo, Rungpora, Purneah, 
Bhauguipore, Boliny, Patna, Se. it is of n amalloy vizo0 than 
above dexorihed, and tho mortar is composed of a block of 
wool of the jack or mangoo tree, ‘Tho crushing power is 
increased hy tho weight of tho bullock-driver silting on tho 
end of the horizontal boom behind tho cattle, and additional 
weight is alo frequoutly given by blocks of stone or earlh 
piled nonr hin: or forming his seat. 

"Shin mill ta anid to oxprous about thirty-two maunds of juico 
oily; whieh may ho estimated as oqual to sixty-for mounds 
of cang, or a boegeh af Lhe avorago productivoncss of Bongul, 
to he worked off in two and a half days; proving it to hon 
mnich more oflvetive machine thon the rollor-mill of Biurdwan, 

tt 
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Tt is evident that in the construdtion of Uheso mills the 
lover is the mechanical farea most largaly availed of Query : 
Could not this principle bo offectively applied to the crushing 
of canes worked by tho groat motive powor of tho ago we 
live in—stoam? And would vot a mill so foumed prove 
of more simple constuction and less linhlo to doraigemont 
than tho dxiplo rolloy-mill now universally preferred ? hose 
mo questions which may bo not altogether unworthy the 
notice of thoso of our Lingincers who havo devoted their 
attention to improvements in sugar machinovy. Lub this 
is a digression. 

In Fwvrecdpore, a description of mill is ased made with 
rollers on the endless sevew principle, ‘Two upright rollers 
aro strongly fixed by their axes in a woodon frame, ono 
of thom being attached to an upright polo, (rom the summit 
of which a diagonal vod is suspended, and to tho lower ond 
of this » bullock is yoked, which turns tho rollers by boing 
driven in a civeuit round the mill; the rollers avo out with 
corresponding grooves forming tho worm of a larga, dingonal 
screw, 80 that tho tuming of one of thom ceansas tho other to 
revolve with it, and draws: the cano as fod by the aitondant 
through tho serow, at the same timo crushing it in itn 
passage, Tho cane is passed through tho serow sovornl 
timas, as in the horizontal mills, and oxtracts tho juieo, which 
as usual fulls info an carthon pot placed mdor tho mill, with 
similar offect, A mill on this principlo is also said to be 
in use in some districts of the Madras Presidoney, 

The doiling of tho juico into goor in Bonaves, Chazeo- 
pore, and neighbouring districts, is porformed on tho same 
principle as in Burdwan ; the only difference boing, that in 
those districts one long row of carthon pots is used in leu 
of two shorter ones; md that the end ox Jast pan, in which 
tho hoiling is completod, is mado of iron instead of earthou- 
ware: the uumber of carthon pots ov clavifiors allached to 
it is tmeertain, varying from five or six Lo a duxon, according 
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Jy local eustom in diffevont districts, Considerable advan- 
tago on the score of snfely is gained by having this last 
pun, whore the groulest loat is applied, af motul ; as no loss 
em thon ongue from its breaking and presipilating the 
whole of ils contents into the flee below, an accident which 
oecumionally Dofaly tho earthen wonsils, In some parts of 
Bonaros all tho pans aro of iron, 

Tu somo districts it is customary to boil the goor to a vory 
wi cousintonoy, which causes the molisses to separate wilh 
groat diMenlly unloss somo water is used to liyuofly it Tu 
other places attor it is taken from over the firo mul seb in 
an carthon vessel to cool, it is beaton wilh ov flat slick con- 
atantly, until hy cooling it gradually becomes too solid: to 
move tho atiek through it: Uno offeet of this is, that the 
crystal hecomes xo comminuted that tho molasses is thorough- 
ly incorporated with il, and it lias the appearanco of one 
tniform musx, very much resembling choeso to the touch and 
oyor this is ind hy diffovent unmos, as bee, padtilee, 
&e. At Rnjmahal, and moat of tho districts North and West 
of it, tho grain goor is known by the namo of Reh; but 
may other Loeal aamen are givon lo ib i various parla of 
ludia. ‘The Ghazeopore 6AAlee goor ia mado by healing tho 
inspite cane juice, with a bamboo vod, ht the mamer 
above dexcrihad, in the some puns in which tho boiling hes 
Leen condueteds on tha goor mvriving al its propor consis. 
fonoa, bho pris are lifted from over the fire and plaeed on the 
grou, whore the heating ix continued until bho goor is toa 
ali? to bo farther moved; when cold, the mass is Lured out of 
ouch pan, mud may be kept for a considerable time without 
any molqasek sopurating from it, 

Jt har boon moutionod, thet uo rad/oue erop ix ever obtain 
ad by tho Natives in tho Burdwan district: Unis may bo said 
lo be the case throughout India, with little dxeeption, the 
growuid being planghed up for Ue recaption of some ollior 
vrop ax goon na practicable after the cane is cut. Tu parts of 
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Behar howover, ono very inferior ratloon crop is taken off 
in the sccond yoor, Some of the moro prominent peculinsi. 
ties of the oultivation in differont districts will bo hereafter 
noticed in tho last portion of tho work, which rofors to the 
suger capabilities of the districts Laken in dotail, 


CHAPTER IT. 





ON THD NATIVE MODE OF CULTIVATING TIO) DATE TREE AND 
TUE PRODUCTION OF GOOR YROM P'S JUICE. 


Tan production of dato treo sugar is a branch of industry 
which, with reference to the usually slow progrosa of native 
exertion in any now channol, has increased wonderfully during 
tho last fifteon years; but more ospocifilly so since tho 
impulse givon to suger production in India through tho mo- 
difiention of the sugn dutios in 1887, and through tho ou. 
coungement thereby forded for the embarkation of Brilivh 
capital and tho npplication of British machinoxy to sugar 
production. .A moro than ordinary inorenso in this desorip- 
tion of sugar was under such cirermstances to be looked’ for, 
as a natural consequence of its cheapness, good aspect ay to 
grain ond color, and tho contiguity of the dato treo disisicts 
to Caleuttn, tho grand mart for iis snlo, and tho outlet for 
its exportation to Europe, 

The tract of country moro perticularly ocoupied by this 
cultivation extends nearly duo Bast and West, from Kisson. 
gungo in Kishnagw, to a little beyond Nollehit in the Back- 
ergungo district; and Noxth and South, from tho vieinily of 
Comercolly ii’ tho Pubna distvict, to tho bordors of tho Sun. 
derbunds ; thus occupying on the map a surfree of about 
180 miles long, Hast and West, by about 80 broud, North 
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mul Sonth. Its principal districts aro thoroforo Jcssore, 
Furoedpore, and Baekergungo with portions of Nuddoah, 
Barngel and Puli j—Int boyond this tract, little or no dato 
broo sug is manulietiwad ; alvhongh the treo is often culti- 
vated in odor dis(ricts, and may bo oceasionally met with in 
most parts of India, 

his ono specics of palm only, Phuniv sylvestris, is 
availed of for the production of sugar, though many others 
of this (ribo possoss in their sap highly saecharino pro- 
portiog, from which thero is little doubt sugar might bo 
profitably obtained, £ may instance Cocos nucifera, from 
whieh good goor ix commonly mado in Provines Wellesley, 
mul Borussus flabelliformis, ov the Fan-palm, from which, 
throughout Bengal, a saccharine juice is obtained mid used 
(or intoxicating purposox, and frequently as a substibute for 
yonst in making broad; but which is said by tho natives to 
yiold also a sugar of good grain and groyish comploxion, 

Tho dato palm requixos s humid soil and climate, and 
flonvishos bost in tho vicinity of wator; though it must be 
aboyo tho roach of tho gumual inuidations vom tho rivers, 
Like most of tho palm twibo, it soon to prefor the vieinily 
of tho seashore, and is lesy often found on the high grounds 
of Che Wortom Provinces ; though on tho Southor beuk of 
tho Ganges, atending from Rajmahul te Monghyr, a groat 
Taye Leos ave met with: thoir valuahlo juico is hore misused 
hy being fomentad and drank as an intoxicating beverage, 
cul its conversion into sugny is unknown, 

Tho toes ave never planted wilh much regwarity by the 
Natives, uuny of them boing sot in tho hedges swrounding 
Lheiv fiekls appropriated to rico and other grain, Novertheless, 
sinco the cultivation has so greatly increased of late yem's, 
plantations luve heen formed to no small oxtont, and some 
altompls iva appeavod ub planting the tees in rows mud ab 
rogular distancos: yol it ix evident, Uke aid of tha measur 
ing red oy lino is never considerod as wb all xoquived in the 
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work, In such plantations tho tres ave placed LO to 18 feet 
apart; so that suficiont space is loft for cultivating an oil. 
secd or othor dry crop belween thom, without ils heing in. 
jured by the shado of thair loayos: indocd, T have never 
heatd. of any crop so grown being less productive than in tho 
open ficld; cxcopt that of indigo, which 1 have hoon informed 
by m_ experienced plantor who trict it, sufloxed Chrough 
‘not obtaining tho full benefit of the sun’s vays. As tho 
modes of planting, oxtrnoting the juice, and boiling tho samo 
into goor, differ but in trifling dotails throughout the date treo 
tract, I purpose giving a delaled doseription of the routina 
as practised in the principal date district, Jessoro, ay a fair 
example of the whole. 

The trees attain » height of 16 to 26 foot whon full grown, 
according to the nature of the soil they growin, The mmual 
ubstraction of their sap ovidently stunts their growth very 
much; a very plain proof of this ix occasionally afforded in 
the date districts by the owner of a plantation leaiug one 
treo sacred and nutouched by the knifo; he is prompted lo 
this by a superstitious notion, that by so devoting ono tee to 
his Ded or Lavorile dcily, a grealor produetivences will attend 
the rest of tho plontation, and it consequently may be sean 
towering above ils companions to twico thoir height, or moro. 

Planting Tho leos avo always reisod from goed. Tho 
fruit ripening in Juno ov July, tho seeds aro collected and 
sown shortly aflorwards a fow inches apart, in a motst apol 
selected for a uurscty, near tho cultivalor’s house. ‘They soon. 
vogelate, and become strong plants; avo weeded and. watered 
occasionally during the following dry seasons and ava ready 
for being planted out in tho fiold in the succecding Apvil 
ov May, alter tho first showers of the season. The prowl 
destined for thoir reception ds well ploughed, and without 
any assistance from manure, tho plants aro thon placed in 
the ground, cach in an oxtompore hole made with the hoe or 
Kodwel. By Uw timo the rainy season closes, about the 
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following October, they are strong young trees, Uhe leaves 
Unevo lo fou feet high; mid any aceidental vacancy oc 
easioned by any of thom having beon dostroyed by cattle 
or obhor care, is Chon fillod wp, 

Tho ro0ls are occasionally cleared of woods 5 and should the 
gromd not be in yearly evop, a ploughing is sometimes given 
for the benallt of the breas, as Uiis improves them hy looson 
ing the carth avormd them and allowing moro scopo for tho 
roots. With these exceptions, no other expence or trouble is 
inourred in thoir cultivation, The trees arrive at full growth 
at about thoie seventh yonr; but the eupidity of the Native 
cultivator soldom allows thom to verch beyond five yours 
hoforo he commoncos evixacting tho juice; aud should the 
growth of the young trees ho forward, ho frequently eom- 
menees at Lwo or Huo years oll; Uhough this carly evhans- 
tion no aout injures the aflor-produativoucas of Ue plant, 
aud probably shovlons ils torm of life. T havo frequontly 
seen the trees tappad whon tho stom was less than a foot 
in height from tho ground, a holo beiug dug in whieh lo 
suspond tho carthon pol that collects tho juice. When nol 
woukenodl hy too carly tapping, (ho avornga ago tho (oes 
nevive ah is about Uhivly yours, being twventy-llye years for 
suger production aftor wowing tho first five for thoir wie 
diatarbod development, On tho borders of tho Sundeeimnds 
however, whore Cho troos grow in atrang marshy soils in 
pregnied with sall, it ix said Uiet their excess of vegetation 
cnused the Crees Co exhaust their stvength sooner 3 aud that 
their age in such places docs nob oxeeed the ayerugo of 
soventoon or ightecn yers, : 

The quantity of juice oblained beforo the tees have reach. 
od cheb: Aft yer ix small ond wicortnin: if alowed their 
full five yenvs for growth, and first cut in thoir sixth year, 
tho juice for that yeur is found to be yielded in tho propor- 
tion of aboub one-half tho yield of a treo of Call maturily ; 
in tho seventh year theeo-fourths of tho full quantity; aud 
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itis not until thoi cighth year that the tree is found to give 
its full average yield of juice, 

Tho oxpence of planting one beegah of ground is ostimated 
as follows: tho Natives reckon a beogah lo contain one 
hundved and sixty treos, or two puns of cighty each, which 
allows of their being planted about ton foot apart, then—- 

Cost of one hundred and sixty plant 

trecs in sowing, watering, &e, say .. .. 1 0 0 

Carrying to fiold, planting and ye- 

planting deficioncios, —.. tt ae eee SE OO 
Half-yenrly* rent of one beegah of 


ground, at 2 Rs... ry . 100 
Ploughing twice por annum, at tyo 
annas, =... a fe — 0 40 


Weeding ditto ditto, at four annas, 0 8 0 


Yearly expence, cw! V2 Q 
Which for five yows,is 6... BI 0 
lO 0 
Add compound intero&t on the above 
yomly account at tho rato of tiyonty+ 
fivo per cont, por annum, is se ee ae 10 FD 





Not oxponca on the beagal of trees Co's. Rs. 21 3 8 
when rondy for producing goor, 


Cutting the trees and collecting the juice-—Tho treos ayo 
first cut about the 20th of October: this is dono by stripping 
off the lower loaves of tho branching honad of the tree on 
ono side, so as to leave a denuded spacd of about a foot 
long, and from this a piece of tho bark is removed. in the 
shape of a irianglo, ench sido of which is about cight inches 
Jong, and having one anglo pointed downwards: fur tho 


* Tho othor half being chargonblo on tho ofl scod ov other erop grown 
botweon the treas, 
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noxt cight ov ton days after the above operation, the eut part 
is loft Lo harden, and what litUe sap oxtules Lrom it, is allow 
od to mun to waste, ag nol boing sullleiont for we, Collecting 
the juice therefore does not commonco before about the 
Ist of Novombor, a Cow days carlior ov latory, according to 
tho season, the first cold nights eansing tho sap to run freely. 
Ay oon as this ia obgorved hy the Ganekea or dato tree 
lnhoror, ho asconds the treo in Uno ovoning and slices mvay 
a furthor portion of tho treo, culling deopor this timo so as 
to divide Che sap-vessels and from the contra of tho triangle 
towards ils sides, in such way that along the latter a sort 
of chammel is formed, which conducts the juico to the lowor 
poink of the triangle; hero in a noteh is inserted ono ond 
of w pices of reud oy grooved stick, about six inelics long, 
its other ent hanging over the cavthon pot which is suspond- 
ad by a string close wider it, and into which the juica 
tricklos ag it flows from tho tree. 

Tha inatrmmont usod for culling tho tyoos is a daw or~ 
hill-hook, of a poouliar shape, and is figured in Plato 2 
Tho Gauchea usconda the troo by tho aid of a thick rope, 
which ho faatous loosely oneiveling the treo mul his waist 
hofore asecuding; Uhon, by pressing his foot against tho 
trunk, leaning back against tho rope, wad alternately raising 
tho Intlor with his hands, and stepping upward he quickly 
eins tho sununil, whore supporting himself agaiust the rope, 
he leaus with his arms froo for work: the daw is used by 
pressing tho wooden handle tight under his avm, wid grasp. 
ing the huek of the blade with both hands, which enables 
him to cut firmly into tho wood, See Mrontispicce, : 
7A man having loss than cighty trees duos not himeolf 
eonvort their produce into goor, but lots thom ont, at a 
yourly yout for theiy use, to any noighhow® who has moro; 
for tho ronson that a less numbor than this would not yicld 
tv suMleiont yrality to componanto for the expeuce of the 
heevssary wrangomonts for managing the work, as the con- 

" 
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struction of the fmnace for boiling the goor, &e. The num- 
ber worked by any ono ryot or family varios from 80 to 
300 or 400; but for tho grontor facility of calculating the 
expence altending this deparimont, T shall assumo as before, 
afaym of 160, the number propor to one beogah of gromnd, 
as about to be worked upon: and that theso avo all full 
grawn, and capable of yiolding the full avorago quantity of! 
juice. 

Whatever number of trees the plantation or form may 
comprise, they are lotlod off into seven distinct divisions, 
all containing as nearly as possible a equal numbor of Lrves. 
The trees of one of these divisions aro out by the xyot overy 
evening in succession, so that tho whole numbor is ont 
regularly once in soven days, Wo may assumo tho first 
division to be twonty-threo trees, on which tho work proceeds 
as follows—Tho Gauchea having cut or pared this numbor 
in the manner above described, and suspondei tho pots 
to them the previous ovening, obtains in tho morning, as 
their first day’s produco, an averago of ton scors of juice 
from cach tree. On the second morning mn avorago of four 
seors of juice, and on the thixd morning mn avorngo of 
two scors of juice ; alter which tho rood and pot aro removed, 
and for the fourth, fifth, sixth and. sovonth days tho troos 
are left to vecovor themselves, and what littl juico still 
exudes during that timo is allowed to run to wasto, as not 
worth tho labor of collecting. On tho ovening of tho 
seventh day it again comes to the twn of theso twonty-throo 
trees to bo cut, which is dono by pooling off n further portion 
from tho already opon cutting, which again dividos tho sap. 
vessols, and the juico recommonces flowing; tho rood and 
pot aro placed as boforo, and tho samo process is roponted, 
and so on regularly throughout tho scason, Ti will be acon 
from this description, that the ryot by nowly ontting a 
one-seyonth division of his trees ovory evening in succession, 
will have every succeeding morning to pathor the juico front 


« 
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three such divisiony yiolding roapeotivaly ton seors, fowr seers, 
mul two seers of juice from each treo: and that by this 
system, on uniform quantity of juico is daily procured, and 
tho Inhor is oquelly distributed oyor the Limo given for iL, 
Tho ryob thoroforo having 160 teeos, would divide thom 
Ant Dia latan 2 ag por margin, and would collect daily the 
Bal Litto a Juivo of sixty-cight or sixty-nine tees, yield- 
bth Ditto 99s ing juica as follows, for lees of full growth 


Gu Ditto ay Ree 
Tih Ditty 9g nel Doaring -— 


10 
‘wonty-tlveo trous first day’s runnings, at ton scors 
each, .. on a i Pr we » § 80 
‘Twouty-threo dilto second diblo ditlo, al Cour dilto,.. 2 12 
wonty-thyeo ditto third ditto ditto, at two ditto, .. 1 6 


Total juico por diom from sixty-ning troos, .. 9 8 

Tho above vofors to the juico oxuding dwing tho night 
ouly, and collected carly in the morning, from which alone 
sugar is mado. Tb iy somotimes customary likewise, with 
woos which bom woll, to colleck in tho samo menner what 
may run from thom daring the day 5 nt us mupid formenta- 
tion takes placo immedintoly the air is wermod, thal is, soon, 
mlor sunsise, tho day juico ix thereby wufltlod for orystali- 
ation into goor, and is hoiled up only for snlo as molassas : 
as this practiso however ia far from gonoval, and at tho 
ordinary market rato for molasses barely repays tho lnbor 
yoquirod to protduco it, L have not included it in tho cnoula- 
{ions of yield and coxl about to be givon. 

Tho Gauohe commences collecting the juice a little hofore 
daybreak: lho aseonds onch tree in succession, haying the 
ompty pot for collecting tho day juico sting al his back, 
if il is his inlontion to colleat it alao, 10 ho exchanged for 
that containing tho night's produce: with the latter he eare- 
fully deacons and places it near the foot of tho trea, pro- 
aooding in this way regulavly through the troos tet may he 
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yielding, A sccand man collects the juice by moroly filling 
as many spare pots as tho quantity obtained may require, 
and these he placos togother in some contral spot of the 
plantation; and as soon ag a sufliciont number ave collected. 
to commence a boiling, a third comics thom away to tho 
boiling hut. The omplicd pots from the trees mo thon 
ranged on the ground in rows of about twonty cach, with 
their mouths downwards ovor o layor of straw or dry lowes; 
tho latter is thon set fire to, and gives the pots a thorough 
smoking, covering their immer surfaco with an oven black 
coat: the object of this is 10 prevent tho acidity which would 
no doubt set up a formontation in tho fresh juico, were my 
of tho previous night’s allowed to taint tho vossel through 
being absorbed by it, but which is noutralixod by tho alkaline 
salts contained in the smoke, 

As an additional slice is pared from tho fireo of tho inci- 
sions in the trees once covery sovonth day, this forms towards 
tho end of the season a very deop riotoh, reaching sometimes 
neatly half through the trunk. Jdach succeeding yoar tho 
treos axe cut on opposite sides of the bark, so Unat thoy havo, 
whon a fow yenrs old, a doformed zig-zag appoaranca. Lb 
follows, thet numboring thoso notches, will, in ordinary cnaes, 
tell at onco the ago of tho trees: in some Incalitios howover, 
the ryots are acoustomed to newly tap tho trees dwiee in 
each soason, once on cach sido of tho bark, in proforenco to 
cutting so deeply on one sido; in this caso of cowrso half tho 
total number of notches will give tho number of yous tho 
tveo has beon tapped, and adding in all cases theo to fivo 
years for its growth provious to tapping, will give tho ayo of 
the treo, 

Boiling the juice is conducted in a moro chavactoristically 
simplo. Tour shallow carthou pany, about two foot diamator 
and onc foot deop, are sot in a squaro fumnaco, formed hy 
digging « hole in the ground, and raising a mud strnelure 
over it, about six foot squave, in the dome of which are eut the 
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fowr holes in which the pans aro sot: a holo eut at each sido, 
one for feeding the fivo and the other for the oyeapo of 
the amoko, complotos tho arrangoment of tho farnaco ; over 
which a Tight roof is usually Uvown, supported by bambaog 
and thatched with tho dried leaves of tho dato troa, as a 
partial sholtor from tho sun an rains though tho latter is 
rauauel duving the season whon tho work is in prograss, 

The fuol used is tho soondry wood, with which the date 
tlistriola avo all moro oy loss easily suyppliod from tho neigh. 
houring Sunderhunds, assisted by tho dricd leaves of tho 
date tree itsolf. 

Tho fone pans avo opt about hal full of date juice, and as 
tho contonts diminish hy ovaporation, fresh juico is supplied, 
until cach is sufllciontly {lod to complete tho boiling into 
oor without fovthor addition: up to this point skimming 
goos an; ad about a foot in Jength, cut from the small oud 
of a dato treo leaf, is kopt floating in each pan, which is bo- 
lioved Lo assist tho clarifleation, though il is difficult to soo 
tho rationalo of this practise, No limo or alkali in any 
shapo is usod in tho process: tho juieo ix simply boiled until 
it arvivos at its propor granulating eonsiateney, which is 
known to tho Natives by long practise, from the appearance 
of ils tenacity whon allowed to dvap from tho ond of a stick, 
aud front ity color and appoarance while hotling, Tho juica, 
as brought from tho trees, is clean, white, and transparent, 
resembling Uhe juice of the cocommul, both in appearaneo anid 
tasta, Uhongh with on evidently sweeter tasto to the palate, 
Those qnalities givo it a decided tulventage over the juico of 
the suynr-ouno, it boli quite uncontuminated with foculon- 
ciox, cllorophylle, and other deliterions substances, tho sepa 
ition of whish, from tho ene juice, causes so much trouble 
fo tho plantor, ‘Tho skimmings fvom the boiling of dato 
foor ara in consequence very trifling, and probably consist 
principally of albumen congulated wid thrown to the surface 
tlaving the proses. ‘Choy ave tamed to no uselal purpose, 
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The boiling occupics from five to six how's cach pan, and 
as soon as it is comploto it is ladled into a veasol sot veady 
near the fwmace. If tho goor is intended for immediato salo 
to the Moyrah or suger makor, this vossel is a long jev-shapod 
earthen pot holding from two seers Lo half a mand woight, 
the size and form varying much according to local custom, 
If the pots are large thoy aro not filled at onco, but tho 
boilings of several days ard poured in successively, so that 
three, four, or more pots are fillod simultancously, and 
contain layers slightly varying in quality though tho avorago 
in all is of course tho samo. A great doal of goor is howovor 
converted by tho ryots themselves into a description of sugar 
called. naund dulloah, in which caso the boiling is not carrial 
to so high a point; and this allows it to form a largor crystal, 
and to part with its molasses moro frooly ; in such caso it ig 
ladled at once from the boiling pans into a lavgo xaund or 
conical-shaped vossel, holding two to thrco maunds, aid in 
this it is cured and treated by the process to bo desoribed in 
the next chapter, 

The weather that is ab onco dry and cold is that moat 
fovorable for tho date juico, both as to ity quality md yiold ; 
and this is tho provailing charactor of tho olimato through- 
out Bengal for the groator part of tho limo occupied by the 
goor manufacturing season, which extends on tho average 
over three and a half months; that is, from tho 1st Novem 
ber to the 16th February, But little is ovor mado ontlicr 
than the former date, and my such is gonovally of small 
grain and inferior : on tho othor hand, any that is mado lator 
than the middlo of February is of soft grain, and containing 
an undue portion of molasses, Occasionally tho warm won 
thor sets in a woek or two cartier, and offectually cuts short 
further goor making; though if the aimosphoro be rolioved 
by a good fall of rain in this month, as is nol unusual, this 
is always followod by a temporary roturn of cold nights, 
and the goor season may be said to commonco anow, and 
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very fair produce is obtained for mother week: or to, ox- 
londing froynontly into tho first days of Murch. But tho 
finest produce is yiclded in December and Jmruary, that is, 
dubing tho coldest part of the season ;* bul on the whole, tho 
above estimate of threo and a half months, or 107 cays, 
may ho considored tho timo occupied by an avorage produs- 
tivo sorson, In this period however aro included all the 
days in whieh tho yiold is diminished by vain, ov by fogs, 
which avo frequent in Jessoro, mud aro very inimical to tho 
production of good goox, though thoy do not diminish its 
quantity, In estimating tho yield of good poor for a soason 
therefore, one-fifth of the total quantity should ho dedueted 
from what would havo formed tho result of an uninterrupted 
full yiold throughout, Lo compensate for tho deduction from 
casnallics of tho weather. ‘hus, on tho oxtimate of produc 
tion given in a formor pago, 160 ircos wore vockoned to yield 
whon in fall bearing an avorage of 9 mands, 8 seors of juico 
por diom throughout tho season: this multiplicd by 107, the 
total numbor of days, and allowing one-fifth deduction for 
loss by variations of tho weathor, leaves haar mds. 787-20-18 
as the nob produco in juice for the soason, and this being 
divided over the 140 toes gives nda, 4-36-4 as tho evorngo 
total produce, in jnica, fons cach tao. 

Tho proportion of oor abtained fram date juica averages 
ono-lonth by weight, md tho donsity of tho latter docs nob 
apponr to vary nearly so much as that of cano juice, At 
this avorago, tho yield by tho abovo enloulation from 160 
trees would ho bavar maunds 78-80 of goor, or noarly 10}, 


* Ihe Natives of Joasoro havo a common saying, with roferenoe to dato 
oor, Uinb tt th Seotor Soncw, or tho gold of the cold wonthor, 

b A corrospondont of tho Caloutta Agriowltural Society, tn a lottor 
published in the Gth volume of tho Sooloty'e trankaattons, and datad from 
Jossora in Fuly 1846, gives tho avoraga yield from a houlthy dato treo for 
tho reason at thirty avors of goor, and from an indifforont treo at Lon sera, 
aid thence agama fifteon aoors pox troo as n fair average for tho ordinary 
iin of troos In Uint district. After vory cavoful iuvoatigation howover, the 
mato of yiold T have givon for n goo dato plantation, T fool ausured i4 rather 
midoy Usa over vated, 
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scers from cach tree, or £9) maunds, Bf scors por LOO troos por 
annum, 

Tho oxpenco to the Native ryot of oxtracting and collect- 
ing the juice and converting it into goor is enleutued as 
follows: taking for oxamplo, as bofore, a cultivation of 160 
trees in full yield. 

Tho oxponce of cultivating this number on ono 

beegah of ground was before calculated at 

Co’s, Rs. 21-8-2; and assuming these treos 

to yiold in full bearing for tho average of 

twenty yerrs, the expence woder this hoa 

would fall at por annum, .. +» Co's, Rss 1 0 11 
Add half the annual rent at 2 Ra, por boogeh, 

the other half being chargeable on tho annual 

crops raised between. tho trees, Pe 100 
For the labor of collecting and boiling tho juico ; } 

it is computed, thet two mon or Gaucheas at 

8 Rs, por month each, and ono hoadman at 

4, Rs, per month to boil the goox, can fully 

manage 200 trees ; on which their wagos for 

84 months will amount to 85 Rs. By tho 

samo rule 160 trees would requivo an exponeo 

in labor, of .. “ an ++ Co's, Ra 28 0 0 
Earthon pots for holding goor say 296, of 10 

soors cach, and costing 12 mamas por 100, is 2 8 6 
Earthen pans for boiling, oxiva jars, &e. say 6. 6 
Soondry wood fuol (in addition to dried date 

treo leaves) for boiling goor, 400 saa ab 6 Re, 


por 100 mds., . . . 20 0 0 
Kuivos, yopes and potting utonaila, i . 100 
Sctting up fmmace and chopper rool, .. ». 100 

60 4 6 
Deduct value of soondry wood charcoal from the 
fwnace, . .. a? os “a » 100 


Loaving as tho net cost of 782 baz mds. of 
+ goor, at the average rate of 12 annas por 
maund, .. ae see a. Co’s, Re, 50 4 5 
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Ln tho fovogoing account tho yield of trees in full bearing 
only has been compulod, that is, Unciy produco alter the 
sovonth your of growth. Tt has proviously been explained 
that for their first two years of bearing, that is, Cor the sixth 
and seventh yours of growth, the eos yield respectively 
only one-half aud Uhreo-fourths of theix full yiold, ond this 
would conacquontly cnhance somowhal tho cost of the goor 
made in these two you's: to componsnto for this, the total 
duration for tho poviod of yiclding is cslimated in the abovo 
accownt at twenty yerrs, in liou of tho fix avorago of twonly- 
five years, so that the rotwn of Uo cost of twolvo annas per 
manu for the goor muy bo considered as nol much. allected 
hy this Drepularity. 

Tt has beon alvendy montioned that it is customary for 
a ryol Jiaving a Cow troos only, lo lease them to my neigh. 
how: who hag a Jager number, Wealthy owners of large 
plantations also froquontly longo thom for tho season to ryols 
who ongage themselves spocially in the business of goor 
making, Before tho valu of sugars xoxo in tho date districts 
wndor tho influence of compotition for tho supply of tho 
English morkots, ongagomonts of this nature wore gonorally 
nintle ab tho rate of Kixtoon bo twenty Geos por rupee ay Uheir 
yearly ronta, Bat since tho inovansod demand alluded to, 
the rato haw gradually vison to moro than double the Lormor 
xtandard, and oight or ton trees por xupeo por aun has 
of lalo yes beon a common bargain Liven ab tho frst. 
mentioned xato it will bo seen, Uhat the volun per beegah 
lo tho cultivator would bo cight to ton rupees per anni, 
boing a very vomunerative relun on the exponce of cultiva- 
tion, and ab the rates current of Jale yours tho profits must 
have been enormous, [kis fo Uhat tho Zwmeender has, in 
most cnsca, stopped in and claimed his shavo of the profits 
by o tax on tho tees, whothor legally or not is a question 
that would bo irrelovant hore to discuss, and in this man- 
nov has curtailed the profit to the ryot. Yet oven with this 

: 1 
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drawback, after looking at tho above dotnila, wo shall ccase 
to wondor at the enormous aid rapid incroaso in the cultiva- 
tion of lato years, and tho traveller through Jessord and tho 
wnoighhouring districts. will be less surprized ab tho intoy- 
minable groves of dato trees in all stages of growth which 
swround him in every direction, 





CHAPTER IIT. 





ON THR NATIVE MANUFACTURE OF SUGAR FROM GOOR, 


Tlavine traced the progress of cultivation and primary 
» manufacture until tho produco of tho sugni-cano and date 
tree appears in the form of goox, I shall noxt proceed to 
describe the operations of the Moyrah oy Native sugar rofl- 
ner, in converting this substanco into the soveral doseriptious 
of sugary found in tho markets of Bengal. Whoso are known 
by a great variety of names, some roforring to. tho procossox 
‘by which thoy avo produced, and others variously. donomi- 
nated according to local usage, though produced by the same 
process, They may all however bo convoniontly d{yided into 
five qualities, as follows—lst Khaw: 2nd Dulloahs 8rd 
Pucka cheenee: 4th Dobarrah: bth Candy.. Bach of those, 
aud its sub-varioties; I shall consider separately. 


Kuavn. 


Khaur is nothing moro than tho goor aftor tho molasses 
has beon mechanically prossed, ov allowed spontancously to 
drain from it whon placed in.» favorable position for its so 
doing, Canc goor usually parts with its molasses much mova 
readily than date; tho crystallized portion collects in the 
lower ‘part. of any yossel into which the now goor hes hoon 


OF BUGAR YOM GOOK: 50 
poured, aid allows the molasses to float on the surfaco; this is 
takon advantage of, by pouring off tho supernatant molasses, 
as tho first stop in khan making from cano. Tt must not 
howover ho wndorstood, that this practise is always possible, 
ng in many places tho goor is boiled to such n consistency as 
to vender the separation of the molasses much moro difficult. 

Common cano khaur is thon made by placing about ten 
to fiftoon scors of goor in n coarse cotton cloth, previously 
wotted : tho cloth is next tied with a string in tho form of a, 
looso vound bunillo, and six to oight of thoso bundles are 
piled ono abovo the othor on a plank slightly hollowed in the 
middlo, so ns to form a channol which opens nt ono ond of 
tho plank, and undor this an carthon vessol is placod to 
reecivo tho molassos as it dyains away from the cloth bun- 
dles;.on tho top of tho pile of theso a smallor plank and 
a woight, usually a largo stone, ave placed; and this weight 
added to that of tho goor itself, prosaes out tho molasses 
through tho cloth. Astor remaining in this position threo 
to four daya, tho cloths avo opened and the contonts sprond 
in the aun on mata, and deied for a fow hours, tho Moyrah 
froquonthy timing it over aul breaking tho honps with Jiis 
hends daring that timo: itis thon packod in bags for sele, 

This is tho usual precoss in the Burdwan distelet, where 
tho eryxtal of the goor is laygo and the molassos separates 


“vondily, Tn most othor districts howevor, its soparation is 


moro difficult and tho usual plan adopted is as follows: ono 
to four mands of goor avo put in a fino ginny bag, suspond- 
otl by its mouth from a horizontal bamboo, supported by wp 
right posts at oach ond, and widornoath the hag an earthen 
pon is swik in tho growd to veccive tho molasses ns it falls: 
tho bag is woll wotted and tho goor sprinkled with water 
ag it is filled in: piccos of bamboo oy narrow boards, about 
four foot long each, avo noxt applied: thoy ave tied in pairs 
with the bag between thom, and their onds being comect- 
ed with strong ropes, these ave gradually tightenod as the 
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Date khaur, common or single.pressed, 

Made from goor yiolding 624 por cont, or 26 

seors from fhe maund, will require md. 1-24 

of goor to make ono maund of khaur; which at 

12 annas por Br. maunil, will cost Co’, Ra, 1 8 Qt 
Wear and toar of gunny bags, bamboos, pans, 

&e., ond house-rent, .. aD sis . 0 20 

0 0 


Labor and superintendence, .. a ve ts 
1 9 2 
Add interost on Co’s. Rs, 1-09.24, ab 124 por 
cont., for ten days, .. a a . O 0 Th 
1 9 8} 
Deduct valuc’of molasses $24 por cent. from the 
weight of goor, or scors 20-14, at 7 amas por 
mawid, Fe ‘ a he » O 8 4% 


nected 


Not cost of a maund of khmn,.. Co's Ry 1 6 8 
Cane khaw, double-pressed, or Kucha Boora, 
Made from goor yielding 574 por cont, or 28 
scors from tho maunil, will roquivo mil. 1-20-0 
of goor to make one maund of khaur; which 
at 1-8 por By. maund, will cost .. Co’ Re 2 0 0 
Wear and tear of cloths, bags, molasses, paus, 


&o., and house-rent, .. i oo ». 0 8 0 
Labor and superintendence, .. . 0 60 
: 832 9 
Add interest on Co’s, Rs. 8-2-9, at 124 por cont, 
for fifteen days, aa oy “ + 0 0 84 
8 OF 
Deduct value of molasses 874 por cont. om the 
woight of goor, or scors 26-8, at 12 amas por 
maund, as a “a a  O FW 


Net cost of a maund of khaur,.. Co’s Rg. 2 11 2 
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Date khuuy, double-pressed ov Neem-phool, 

Maio from goor yielding 66 por cont. or 22 sears 

from tho marund, will require md, 1-82-11 of 

goor to make ono maund of khiw:; whieh ab 
12 aunns por Be, mount, will cost Co's. Ts, 1 9 10 

Wear and toar of gumny bags, bamboos, pans, 





&o,, and house-roni, .. ea Oy . 0 8 0 
Labor and suporintondence, .. ie » 6 60 
2 2 0 

Add interest on Co’s, Ra, 2-210, at 124 por 
cout, for fifteen days, na He - 0 28 
2 61 

Doduot valno of molasses -LO por cont. from tho 

weight of goor, or scors 20-1, at 7 mnias por 
maund, ae ts ua on » O GT 


Not cost of o maund of khaur,., Co’s. Rs, 2 0 0 


In tho abovo estimates tho relative values of cano and dato 
molasses avo sot down a4 nowly as possible, to accord with 
tho avovayo solling relos in tho district markoty, in the 
abaonce of any oxtraordinnary demand,  'Lhoro is poxhaps 
no attiolo the eurrent valuo of which is subject to grontor 
fuotuation, arising from tho difflenlty of storing it for any 
length of timo, mid the comparative high cost of transport. 
ing it from ono market to another, moro ospecinlly whore 
witor-carringo is nog aveilablo: iu such cases, tho hest emo 
molasses ia Lrequdntly obtainable for as low as anna por 
bazar maui. 

Tho valuations T have assumed of 12 annas por maund 
for cano, and 7 anes per maund for dato molasses, will bo 
found also to correspond closely with their rolative valuc 
to tho distiller, who reckons it by tho proportion of spirit 
obtainable from ench, as will bo furthor explained in tho 
chaptor on rum distillation. 
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The Moyrehs ox othors ongaged. in kheur manufacturo havo 
seldom capital of their own to work upon, but borrow from 
some more wealthy neighbour at high rates of interest ; ton 
to twenty, or somotimes twenty-five por cont, por samun is 
paid on such Joans, but in such cases the capitalist himself 
exercises a swrveillance over the proceedings of his dobtor, T 
have assumed tho compavatively low rato of twelve and a hall 
per cent, my object being in theso calculations to show at 
what cost the sugar can be ‘produced, 10 givo a fair xotwn 
to the manufacturer for his labor in proparing it, and superin- 
tending the work: and on the supposition tliat ho obtains 
tho gooy at its fair cost price to tho cultivator, AIL boyond 
this, I conceive, should be sot down wnder tho head of 
“profit,” a part of the subject of sugar making I do not, in 
this placo, intend to enter upon. In somo parts of the Fur. 
recdpore district, the date goor xyots thomselyos prepare tho 
khaur for sale. 

, Very large quantities of these khauvs have of lato yours 
been sold for the use of tho European rofinors, and no in« 
considerable quantity was formerly shipped for lngland, Jor 
tho latter purpose it is not well adaptod, owing to tha loss on 
the route occasioned by drainago, the portion of molasses 
always romaining in tho substance of tho sugar boing readily 
pressed out whon it is stowod as cargo in tho damp heat 
of a ship’s hold, A sort of formontation also tales place 
under these cireumstances, by which tho color and strongth 
of tho material are very much injured, and the valua propor. 
tionally depreciated : such loss varying in oxtont with tho 
quantity of molasses loft incorporated with the sugar.* 


* This formontation, whon tho cargo containg a largo portion of kehaur, hag 
froquontly been so groat as to cause a suffocating vapour to oscape from bho 
hold whonever the hatchos wore oponod, and which, from its dlucoloving tho 
paint in all parts of tho vessol oxposed to its influonce, probably containg 
& largor proportion of carbonic rot gas, Many shipmastorg avo prolithitod 
altogothor from taking khaur as cargo by their owners, owing to tho dlaputes 
avising from its damaging other onrgo in contnot with ft. 


OF SUGAR FROM GoOr. 65 


Whon frosh, khaurs avo no doubt well suited for rofining, 
and conslituto iIndead the primary preparation to which the 
poor iy subjoctod by tho Natives in tho manufacture of the 
groat bulk of their whito sugars; but thoy are so well mware 
of the loss by deterioration of quality, which must ariso from 
their keeping it as khaur, in addition to the loss of intorest 
thoy would incur on its valuo by so atoring it, that thoy novor 
prepave it from the goor until thoy ave ready to continue 
the procoss at onco, by boiling it, for converting it into sugar. 


Dusnoan 


Dulloah, ov as it is frequently spolt, dowlou, is tho noxt 
porfeot stnto of preparation in which Native sugar is fownd, 
Thoro aro two varicties of it, the pehéea or huskot dulloah, 
mul tho zaund ov mould dulloah, 

Cuno dulloah is always of tho first-named desoription, and 
ng ity namo imports, is mado in baskots. ‘ho mode is ag 
follows; a round-bottomed basket, of closely wove bamboo-« 
worl, aud holding & maund to a maund and » half of goor ts 
aupportod over an odrthon pan or gumla, of tho samo din 
motor ns Cho hasket, by means of a drinngulex hamboo frame, 
Tho goor in Burdwan and elsewhore, though not univorsully, 
uniorgous a prolimiuary proparation hy being tied up in 
cloths, and tho frst molasses allowed to dvatu from it, in tho 
way desoribed ns for cane khauwr making, for twenty-four 
hours: it is thon Aled into the baskots placed as above 
dororibed, and allowed to drain for one or to days longer, 
A. thick layor of an aquatic wood called seala, in a trosh 
wot stato is noxt Ieid over it, This weed, the ‘Vallisnoria 
spiralis* of botanists, ts found in oll tanks or other stagnant 
wator throughout Bongal; it imparts its moisture slowly 
to tho goor, anil thoroby liquofies the molasses portion of it, 


* Rowb— Vila author and somo othora have attributed some supposed 
Alkaltns propovtles to the wood iu {ts qetlon on tho sugar, but T have not 
eon able to find ony good growide for thia hypothosls, 

K 
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and so profhotes its separation from the crystal, At tho end 
of a week the weed becomes protly dry, and its effects arc 
found to have penetrated three or four inchos deep into the 
contents of the basket, which become theroby considorably 
whitened : the weed is now removed, and the surfneo of the 
goor is found to bo covored with n dark film, technically 
called the gaud or scum, though it is ovidontly nothing more 
than tho earthy particles which were combined with the 
water of the weed; this is also scraped off with a knife and 
sot aside; the whitened portion or dulloah, is now vemoyed 
with a knife, and to the remaining goor a layor of fresh 
weed is applicd, the old or dried weod being sometimes 
placed over all, to assist in proventing tho ovaporation of 
moisture fiom the new supply. At the ond of the second 
week this also is removed, and tho further stratum of sugar, 
whitened by its effects, is again collected, As to what may 
now remain uncleaned, the contents of soveral baskels avo 
collected into one, so as to fill it, and @Be samo process of 
weeding is repeated with this until the wholo is whitened, 

As the whitened sugar is removed fram the baskels, it is 
spread in the sun on a conrse guuny sheot or chat, to dry; 
tho wholo being brokon up and mixed with tho hands occn« 
sionally dwving the progross of its drying to yondor all of 
one uniform quality, Whon nearly dry it is usually boaton 
thoroughly with wooden mallois, which bruiso the grain and 
vender the whole whiler and oleanor looking. It is thon 
packed in bags for sale. 

The molasses which runs from the cloths and baskets up 
to the time the wood is applied to the Intter is sold at onco 
in the market: thet which collects after tho application of 
the weed is of a less density from haying imbibed the water 
from it, and is consequently very linblo to fermontation 
unless boiled quickly after it has beon collected, ‘Theso 
drippings also contain a small portion of the grainy pat 
of the goor in solution, carried down with the liquefied 
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molasses; it is therefore boiled to a thick consistency, and 
sel to rest in an cavthon jar containing threo to four mands. 
After fiftcon. ox tiventy days a firm granulation appeara in 
il, so that the wholo has the charactor of a clark colored 
goor: this is treated in tho samo way as tho original goor 
foy tho procoss of dulloak making, aboyo described, aud an 
inforior desoription of dulloah is prepared from it, which is 
genorally mixed by degrees with tho original produce, ‘Tho 
molasses boiling just veforred to is performed in a single iron 
or carthen pan, holding about half a maund of molasses 
atatime: tho dirty scrapings (rom tho surface of tho dulloah, 
after the weed is romoved, avo usually thrown in diving the 
boiling Lo assist tho granulation; and with tho same object 
an alkaline goluion, mado by filtoring water throng the 
ashos of tho plantain treo, which contain a largo portion of 
potash, is also occasionally thrown in during tho process, and 
this acts boneflaially by correcting any acidily alveady formed 
in tho molassos: all dirt or scum as ib risos to the surface 
is romoved with a skimmor, and sold to tho lobaccn maker, 
All tho molasses running from this vo-boiled goor, whathor 
before or aftor the weed is appliad, is not again boiled, but is 
sold by tho Aoyrah as molosags 5 thal which is collected after 
the wool is appliod, is howover of loss value than tho frat 
yunnings, owing Lo (ho portion of water whieh it contains, 
Tn the abovo processes tho usual yiold of dulloah is 418 
to 47 por cont., boing oqual to 17 to 19 scov's from the mand 
of cano goor: 18 sos from tho mamnd or 465 per cont. may 
bo considered a fair average from good goor, of which 16 
seors would bo from tho original goor, and 2 scers from that 
mail of tho xo-hoiled syrup: 10 seors or 474 por cont, would 
yomoin in tho shape of molassos, and 8 acors or 74 por cont, 
would ho waste or loss, This applies to the Burdwan and 
Beorbhoom districta, whore cane dulloah is principally mado. 
Dato dullouh, as boforo obsorved, is of two kinds; that 
mado in baskola by a very similar procoss to the ono above 
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described, aud called pehtea or sometimes choupree dulloah ; 
and that made in moulds, or rawnd dulloah, 

Tho former is mado largely at Chandpoor and othor 
markets in tho Jessore district, whore the process diffors in 
some few detaila only from what has been doseribod for cane 
dulloah, Thus tho goor is not subjocted to any provious 
pressing process, but as it is talon from tho carthon pots 
in which it is brought to market for salo, it is brokon up 
on a board with choppers so as 10 roduce all tho lumps, 
and is thence transferred at once to tho baskets, whore, after 
being allowed a day ox two to part with any molasses that 
separates casily, the weed is applicd: thoso baskets aro made 
of a size to hold 2} maunds of goox, anc it is reckoned thoy 
should yield on tho avorago 80 scors of dvy dulloah onch, 
or one-third the woight of goor, by tho fivst process, in ad- 
dition to what may bo obtained by vo-boiling the molasses 
which may drain from them, ‘ 

The rate of yield however yaries very much according 
to the period of the senson, and tho quality of the goor 
from which it is mado: during Decombor and January it 
usually yields above the average produco just slated, and 
oven, the first molasses which runs from tho baskets is ro- 
boiled into goor, and a portion of sugar oxlractod from it ; 
but lator in tho scason that only which drops from the 
baskots after tho wood is applied is re-boilod ; and towards its 
close, that is after Fobruery, none of tho molasses is ro-boiled 
with the viow of obtaining moro sugar from il. 

The total produce of dry sugar obtained from the maid 
of goor by the basket process, is on the avorago one-third 
or 134 scors of original dulloah, ond 23 seors of that made 
from molasses, being in all 16 scars, or 40 per cont. from tho 
meund of goor : three sears more are lost or wasted in the 
process, and 21 seers romain in the shape of molasses. As 
the dulloah is vemoved from the baskets it is dried and 
beaten in the same mannor as desoribed for the cane dulloah, 
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For the doseription of naund dulloah, T must first rofer 
tho vonder back to the account I have givon of boiling tho 
into juico into goor, whore it is montionod that the Iattor, 
as soon as boiled to tho granulating point, instead of being 
filled into small pots for sale to tho Moyrah, is ponrad nb 
onco into a naund oy mould, for the purpose of making 
dulloah, "his naund is 2 vound carthon vessel, about two 
and a half foot in diamotoy and tivo fect deep, slighily 
pointed or shaped into tho form of a cono ab the bottom, aud 
holds 4 to & maunds of goor. Tt is filled by degrees, « 
sivatwn being daily added, as tho goor is boiled over tho 
furnace bofore described, wntil it is ful; the amber of days 
ocoupied in filling it being according to tho numbor of troes 
the ryot is working upon: il somotimes ocaupios ay many 
as ton days, and tho suxfaco of each preceding day’s steal 
is lightly brokon up with a knifo before tho now liquor is 
added, to facilitate the amalgamation of the whole. As soon 
ag the naund is ful, a holo is piorcod at ita apox, mud it 
ig sot on a bamboo framo-work or machan, about tao foot 
from. the ground, with an ontthon pon placed widornenath 
it 1o xocoivo tho molassos as it drops from tho apertura, 
‘Wood is now appliad, anil tho contonty of the nad avo (ron. 
od in tho anno way as has been desoribed for tha baskot 
dulloah ; Uiroo succossive woodinga howovor boing requisilo 
for the naunds, Lo whiton tho groator depth of sugar contained 
in them ag compared with the baskets. ‘Tho dedloah, 1K it 
ig out from the vaunds, is at oneo spread in tho sun to dry ¢ 
in somo fow localitica, ib is not customary to brniso the grain, 
but tho dudlows is sold in a orystallized stato, and is geno» 
rally of a dull groyish huo; but it ia fu moro gonorally 
whilonod by being highly driod and pounded. 

Tho molasses, as it rung from the raund in collected ovory 
two or throo days, and mixed up with tho fresh juice from the 
(late troes a8 il goes into the pans to he boiled: and ao long as 
tho former is dovived {vom goor that is well granulated wil 
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original, that ia, in the boiling of which no molasses has al. 
ready been mixed, the produce is little or nothing deteriora. 
ted by tho mixture, As the season advances howover, and the 
molasses gets “worked over,” that is, whon incorporated with 
fresh juice, and the molasses doiived from the goor thus mado 
again mixed with fresh juico, afler three or four repolitions of 
this process, the goor greatly dotorioratcs in color and grain, 
The first runnings from tho naunds in the contonts of which 
molasses have alroady beon mixed, aro sold by tho ryots, as 
not worth re-boiling ; but all that drops aftor the wood is ap- 
plicd is boiled up with fresh dato juico, as above described, 

Tyom the above dotails it will oasily bo undorstood why 
the raund dulloah brought to market at tho beginning of the 
senson, or say up to the 15th Iebruary, is always of tho best 
quality, a fact well known to all doalors in it, as up to 
that date little or none of the portion mado from molasses. 
mixed goor is ready to bo cut from tho naunde, 

Thero can be no doubt that this plan of dudloah making 
is a very economical one, and admirably answers tho ond 
of extracting the maximum proportion of sugar that could 
be obtained from tho juico by the moans available to the 
Natives. It is a long established maxin. with oll sugar 
manufacturoys, that nothing is more injurious to tho yiold 
from any solution of sugar than its long oxposure to high 
temperatures, an evil which is greatly countoracted by the 
admixture of tho molasses or syrup with the frosh juico, 
considerably shortening as it docs tho duration of the boiling 
process. The ovaporation of tho wator from tho droppings 
of the naunds, and thoir reconversion into goor without 
any Joss of time, likowiso offecls a {wthor divect saving by 
checking all incipient formontation in tho molasses, which, 
if loft to its own action, qnickly depreciate’ the saccharine 
qualities that may still be left in it, And lastly, no loss of 
time, or consequontly of intorest on the capital employed, 
is incued in the converting tho wholo available strength 
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of the juice into sugar, It must not ho forgotton too, while 
on the subject of ily economy, that tho ryot is in this case 
both the producer of the goor and the manufaeluror of the 
suger; and that no Moyrakh oy sccond propristor boing 
employed, but tho sugar boing produced “at, frat handy,” 
one profit will suflce for him, and heneo a furthor saving 
is effocted whon comparing this with tho basket procoss. 

It is apposite hero to montion, that many of the dulloak 
ryots avo not content with the above advantages of their 
occupation, but soll a portion of their produco at once in the 
shapo of goox, voserving tho vost for tho making of dulloahe ; 
and the molasses corived from tho latter Uey aro accustomed 
to boil up with the goor intendod. fov sale, in such large 
proportions ag to cause 2 serious adultoration, greatly redue- 
ing ils grain and sbrongth, and cnusing if to assmino a dark 
burnt color, Vory great discrimination is thoroforo required 
on the part of such Moyraks oa purchaso goor for sugar 
making in tho localities whore the naund dulloah is prepavail, 
4o onablo thom to fix tho tne valuo on such adulterations, 

The actual woight of solid oxtract obluinad from w given 
quantity of juico by tho ahovo mothod of boiling will, of 
cows, bo tho samo as if the juico wore hoited simply lo 
tho consistence of goor without the mixtwo of molasses; 
navortholoss, wo may infor from the reasons already given, 
that a Jargor proportion of dulleah ia obtained fram tha 
maund of goor by this than by tho double or basket process. 
T am not nwaro that any experimont lias over beon mate 
to test tho advantage obtained in this way, anc Native 
opinion, though clomrly in fryor ifite auporiority, is too vague 
to be gnidod by. T shell howover hazard tho opinion, Unt 
8 por cont, moro of dulloah from the weight of goor ia 
obtained than by tho baskot plan, and tho averago yield 1 
have therefore sot down at 46 por cont, or 18 acors of dulload 
from the maund of goox, leaving 10 scors as molussex, wl 
8 seers as before, for loss and waste, 
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On comparing tho qualities of the two above dosaribed kinds 

of date dulloah, it is found that that made in the xeund is 

+ of a lavger and stronger crystal than the othor, and geno- 
rally of a brighter color: on the othor hand, it docs not keop 
so well, being more apt to imbibe moisture from a damp 
atmosphere, which causes a gradually increasing acidity in 
it, than that which is mado in tho baskola: tho prevailing 
color in all date dullowhs is groyish-white, falling into dull 
reddish-grey in proportion as tho molasses or sy1up-sugar 
in their composition prevails, 

The following calculations of tho original cost prico ab 
which dulloaks may be produced, mo made on the samo basis 
as already adopted for ascertaining tho cost of khawrs: that 
is, by assuming the goor at its original cost valuation to the 
cultivator, and the expences of manufacturo, &c., on a fair 
average rato of wages for the labor employcd. 

Cane dulloah, 

Made from cane goor yielding 45 pov cont., or 
18 seers from the mound, will require bau 
mds, 2-8-14} of goor, to mako ono maund 
of dulloah; which at 1-8 por maund, will 


cost, os . +» Coy Rs, 8 6 8 
Wear and toar of baskets, hel; carthen pans, 

&e., and house-rent, .. an os « 0 6 O 
Weed, se = or » 00 6 
‘Wood for boiling molassos, we ve 0 4 0 
Labor and superintendence, .. 4 + 0 60 

44 9 
Add interest on Co’s, Rs, 4-4-0, at 124 his cont., 
for a month, ,. . oe Q09 


Deduct value of molasses 47} por cont, on tho 
weight of goor, or mds, 1-24, at 12 annas por 
maund, in ‘Ge ts i +» O12 8 


Not cost of a mannii of dulloak,.. Co's, Ra 8 9 8 
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Date dulloah, (basket or chopree) 
Made from date goor yielding 40 por cenb, 
or 16 seers from the maund, will require 
mds. 2-20 of goor to make ono mani of 
dulloak 3 which at 12 enuas por Br. maund, 


will cost ,, .» Co's. Rs. 
Woarx and tear of baakots, knives, carthon pans, 
&e,, and house-rent, .. 
Weed, .. ed 
Wood for boiling molasses, 
Labor and superintendence, .. ae . 


Add interest on Co’s, Rs, 218-6, at 124 por 
cont., for amonth, .. ae on an 


Deduct value of molasses 21 scors or 624 por 
cont. from tho woight of goor, is mds. 1-124, 
al 7 annas per maund, : 


Net cost of » mand of dulfouh,.. Co's, Rs, 


Date dulloah, (raul or mould) 


Mado from goor yielding 46 por cont, or 18 saors 
from the maund, will require mds, 2-8-1d} of 
goor to make one mand of dullodh ; which at 
12 annas por Br. maund, will cost Co's, Res, 

Wem and toa of moulds, knives, 


pans, &ay .. ss oo » 06 6 
Less valuo of goor pols not votive 

in this process, .. a «. O16 
Weed, .. é te 


Wood for boiling in addition to what would 
have boon usod for boiling tho simple juice, . 
Labor and superintondoneo, an 


Faria over, oe a Co’n, Ra, 
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Brought forward,, » ve Co’s, Rs, 2 8 0 

Add interest on Co’s. Rs, 2-8, at 124 por cont., 
for one month, ert s ie » 0 0 6 
: 285 


Deduct value of molasses 19 scors, or 474 per 
cent, from the mannd of goor, is mds. 1-24, 
at 7 annas per maund, ie i is BES 


Net cost of a maund of dulloah, Co’s, Rs. 2 1 8 


Dulloah making is rarely practised in the Western Pyo- 
yinces of India, and scems confined to cortain localities in 
Bengal, Burdwan, Beorbhoom, Midnapore, Bancoornh, amd 
Kishnaghw, are the principal districts for cane dullaah 
manufacture ; local custom or demand has caused it to bo 
produced very genorally throughout the dato districts, except 
in Fureedpore and Backergungo, and there appears no good 
yeason why it should not be produced oqually well in these 
districts also. 

The production of dulloahs, liko that of most othor Native 
sugars, has wonderfully increased during the last ton yours, 
it being moreover a favorite material with most of the Buro- 
pean sugar refiners, This is moro especially tho caso with 
the date produce, and in some tnarkots of the Jessore district 
the annual production has more than quadrupled during tho 
period referred to, Tho qualitics ave necessarily very varied 
in strength ond color, md the value of the genuine articlo 
made at the commencemont of tho scason, from tho best 
goor and unalloyed with syrup or molasses intormixture, is 
more than double that of the later production in which sneh 
mixture predominates. AJ kinds are much injured by 
damp, as already noticed, and if kept throughout tho rains 
in Bengal, even in a tolerably dyy situation, thoy avo nover- 
theless dotoriorated in strength and color, spparontly from 
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the action of some slow fermentation, impercoptible excopt 
in its offeots, Cano dudloads suffer less than date from theaa 
influences; but thoy ronder both Kinds fur less valuable, if 
not altogothor unflt for exportation by son to Muropo; the 
dopreciating effects alluded to boing folt with grently in« 
ovonsod foxco in tho damp close heat of a ship’s hold. 


Poca CHEENER, OR BOILED SUGAR, 
« 


‘This head comprehends most Native sugars that lave 
undergono a second boiling process to that which brought 
them in the first placo to the stato of goor, from which Intler 
thoy avo all manufactured. 

The first slago of tho procoss is to convert the goor into 
khaw by ouo of the methods already doseribed under that 
head, only that it is not dried in tho gun or othorwise, but 
aftor tho abstraction of tho molassos is treated ox now Lo be 
desoxibod, 

I shall commence with the canoe pucka cheener, ws mada 
moro or logs in most districts of the Bengal prosidoncy, 
though much moro lavgely in Bones, Ghazeopory, and 
othor of the Westorn Provinces, 

A. quantity of tho Ihuuy, varying from ono to Lon maunds, 
according to local usage, is molted over ov slow flro in an iron 
or carthon pan, in about one-half of ite woight of water: 
tho pan is set over a holo dug in tho ground to hold. tho tira, 
and supported ou mud-work in tho usual Sasion, ax already 
doscribed in the chaptor on goor manufacture, The khaw 
solution is kept simmoring over the firo, and as the scum 
rises to tho surface it is takon off with » skimmer formod of 
a pices of gunny atrotchedd over around bamboo framo, about 
dight inches in dinucter, with a handle at its back, ‘Lhe 
scum adhoyres to this, and is soraped off into anothor vossul 
with a thin bamboo lath: during the aimmering an alkelino 
solution, propared by straining wator through the ayhox of 
tho plantain treo, is from timo to time thrown in, which 
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assists in throwing up tho scum: a littlo milk is also sprink- 
led in with the same object by moans of a rag ticd 40 the 
end of a bamboo rod, which also checks tho rising of the 
liquor in the vessel should it show symptoms of boiling 
over, After simmering for about an how, and when no 
more scum is soon to riso, tho flre is withdrawn, and tho li- 
quor is ladled out and poured through a coarse colton cloth, 
spread on a bamboo framo over an carthon vessel sunk in 
the ground, and of capacity to hold the entire contonts of 
the simmering pan. This may be called the clarifying pro- 
cess, The clear liquor, after boing allowed about an hour for 
any impurities still floating in it to subside to the bottom, is 
next ladled into tho boiling pan, which is usually of iron, and 
capablo of holding, in the Westorn Provincos, 6 to 10 maunds 
of melted sugar, In Burdwan it is much smaller, and fro- 
quently made of earthenware, holding not more than 26 to 
80 scers of sugar in solution. It is now kept boiling briskly 
to evaporate tho cxcoss of water, and as soon as it arrivos at 
the proper granulating point, which is known by its appear- 
ance as it drops from the stizrer whon held up, and tho liquid 
allowed to drop from it, it is Jadled out into tho mand oy 
earthen vessol similar to that described under tho hond of 
naund dulloah, Turing the progress of the boiling it is con. 
stantly watched by the Moyrah, who keops it ab a stondy 
ebullition, throwing in milk and stirring it whonover it throa~ 
tens to boil over, and remoying any remaining scum that may 
occasionally xise to the surfacc, Where large boiling pans 
are used, the naunds are of course filled at once from one boil- 
ing, but with the small pans two, three, or four boilings aro 
required to fill thom, When fyll they are supported on bam. 
hoo machans, the layer of seala ov weed is applicd, and the 
bottom of the naund being pricked, the syrup drains from it 
as already deseribed under the naund dulloah head. Tho 
first runnings are sold as molasses ; but as soon as tho weod 
is applied, all that may drop afterwards is collected as syrup 
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and ve-boiled with fresh khan, The sugar thus obtained, 
ia mixed with such tips of the neunde as may romain mn- 
cloned at tho closo of the soason, and is sold under the 
name of dumma, 

As tho sugay becomes cloansed by the weorl, it is scraped 
from tho naunds, mid spread on a gunny cloth in the sun to 
dxy:'pooplo ne now omployed to trond it with thoir naked 
foet with little intormission during the progress of its dry- . 
ing; this effectually bruises tho grain, and gives the sugar 
that uniform dend whito or yellow appearance, which distin- 
guishos all sugar from the Bonaves or adjacont districts. 

In tho Beorbhoom and Midnaporo districts a cifferent 
plan is observed. with tho sugar altor it is seraped from the 
naunds ; Inasmuch as no pounding or bruising of tho grain is 
givon, but it is morely mixed up with the hands when Inid 
out to dey, so as to xeduco the lumps and make all of ono 
uniform color and appearances, loaving the erystal unbroken. 
This is especially tho caso in Beorbhoom: in Midnapore a 
slight bruising is given whon tho sugar is nowely dry, thowgh 
not sufficient to offrco tho erystalized appoavance : (his Inttor 
ig known in Caloutla by tho name of edoonch augur Me 
arystallization of those sugirs is alu aidad by tronting (hem 
with a strong alkaling tempers this is qypliod in the shapo 
of wood ashor, principally of the dwarf saud trea, whiels 
abounds in these distriota: it is Avat used in the making of 
tho goor; and in tho boiling of tho khauv liquor far puck 
cheenee, about half a scox of tho ashos ix thrown into overy 
mom of Ikhaur in solution: thoy are again used in the re. 
boiling of (ho syrup collected from the »amela, being alwayx 
howovor separated in the clarifying process before tho Jiquor 
is transforved to the boiling pan. 

The qualities of there pucke cheences murt uccorsavily vary 
grontly, influenced as thoy, avo by the different imetles of 
preparation, the’ grentor or loss admixture of syrup, and the 
over varying quolity of the goor from whieh they we mate; 
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the latter being in its tun subject to great diversity of qua- 
lity, following tho influences of soil and climate undor which 
it is grown, 

The yicld of canoe pucka eheence from good gooy varies 
from 22 to 28 per cent. according io the quality of tho pra- 
duct: 25 per cont, may be considerod a fair averago, of which 
three-fourths will be original white sugea; one-fourth yellow 
or syrup suger; about one-cighth on five scors por maund 
will be waste and loss; and the romaining 624 por cont. or 
25 scers per mannd, will be loft as molasses. 

In Ghazeepore, and other places in its vicinity, pucka 
cheenee is frequently boiled dircct from tho doscription of 
goor known as Uhélee, and alroady advorted 10 in the chaptor 
on goor making, without its undergoing any preparation into 
khawz, or otherwise freeing it from its molasscs: the procogs 
in otlier respects is the snme as in making ordinary Bonayos 
sugar, and the result is a sugar of an inferior quality ns to 
color, hut with more grain than tho ordinary Benaros, and is 
known as bagga, 

Date pucka cheence is mado by a routino differing but 
little from that of tho camo. Gyont oconomy is prnotiaod 
in boiling wp tho syrups daily as thoy drop from tho naands 
with frosh goor, so that no wnnecessary dolay or wasto ome 
occur in extracting the wholo available strongth in sugar 
from the goor. Caro is also takon in most placos to skim 
and clarify it woll, and tho vesult is a cloan, bright looking, 
yellow, and rathor grainy sugar. Somo fow yoars ago, 
heforo the demand for these sugars for exportation to England, 
it was the universal custom to reduce them all by boating 
them on a board with heavy clubs to a fine whito powder, 
the apparent object being to mako thom xcsomble Benares 
sugar as nearly as possible; but of late yoars tho contrary 
oustom has grown up of loaying the crystal noarly unbroken, 
a partial beating or mixing with tho hands only being givon, 
and the great bulk aro now brought to market for salo in this 
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state, end known in Caleulla wider the name of gurputle 
(or wnbenton) sugars. ‘The markets whore the beat qnalitios 
avo manufactured avo Kesxubpoor, Nurcoolbarece, Rerykolly, 
and Muataphapoor, all in tho Jessore district, at whieh 
placos and thoir vicinity not logs than 100,000 maundy are 
now made anunally, Terge quentilies of these have leon 
shippod of lato yoars for the Tinglish markets, and the lower 
or sysup qualities have been used for ve-menufacture ti the 
* Huropenn refinorics, 

UW may hero bo obsorved however, that tho groat bulle of 
what is brought io the Calentta market and sold as gerpatla 
sugar, is largely adulicratad hy tho Native dealora, who pu 
chaso from the Moyrahs and bring it lo Caloutte for sale, by 
mixing with il the hebtor kinds of neund dullouk, "Tho Initer, 
when nowly mado, aro of a fair grain and color, and when 
judiciously mixed with the pueke cheenea it roquives a vory 
practised oye to detect the fraud, Owing howover to tho fir 
gvoater liability of tho dudloah to imbibo moisture mil do. 
preciatc by formentation, Ue offects of the choat become 
vory apparont aflor the sugar hay heen aubjeated to tho 
yoyago homoward, and many inoxporionced shippors luve 
heon groatly disappointed ab the vosults of thoi consign. 
monts of ib, 

Conerally throughont Murvecdpore aud ii somo party of 
Teayoro district, on infovior description of date pucka cheonee 
is mado as follows, The process is conduteted ax ustel nutil 
the clevifled liquor is brought to the boiling pan. A quantity 
of cy goor, which is formed at the mouth of the goor potn 
when brought to markot, (owing to tho greater gravity of the 
molaases having cnuwsod it Lo subside at the bottom park of the 
pot, and loavo the npper portion comparatively dvy,) is thon 
collected and broken up, end this is Chrown at intervals tule 
the boiling liquor: whon dry goor of the abovo desoription is 
not fit hand, raw khaur is thrown in in tho same way, and in 
this manner ebout one-third the weight of sugar in the yan 
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is introduced; the effect of this iy of course groatly to hasten 
the thickening and granulation of tho sugar; and in so fa 
choapens tho process by a saving of fuol, and obviates a part 
of the loss from long exposuro to heat in the boiling: on 
the other hand, owing to the portion of Ichawr thug intro- 
duced boing unclarified, it imparts a dul groyish color 10 
the produco, which vendors it moro nearly resembling dulloah 
in appearance; and is on this account less suited ‘for ship- 
ment to Tmope, though it forms 2 good matorial for tho 
refiners anid Native confectioners, among whom, owing to 
its comparativo cheapness, it finds a ready sale, 

Tho average yicld of date pucka cheence from the mami 
of goor is considorably more than with cano produce ; appa- 
rently owing to some quality in the formor which renders 
the crystallizing powor less subject to injury from tho fre- 
quent application of heat than with tho cane; a property, the 
yalue of which becomes very apparent in tho frequent re- 
‘boilings of the syrup in tho pucka cheenee manfaclure, 
Including all qualities, tho product of pucka cheence from dato 
goor may be reckoned at one-chird ox an, ayorago, and. this is 
of threo qualities, viz, half of the original sugar wamixed with 
syrup, one-fowth of good syrup sugar but Httlo inforior to 
the above, and ono-fourth red or inferior, In comparing 
tho yiold of canc and dato pucka cheenee, hosidos tho larger 
proportion of syrup kinds from tho latter, it must also bo 
yomembered that the color of the whole product is somowhnt 
inferior ; having in all, excopt tho finost qualities, a slight 
groyish tinge, which contrasts unfavorably with the bright 
whito or yellow of tho cane protluco; and lastly, it is more 
liable to dotorioration by being stovod, from damp and other 
causos, than the canc, All theso drawbacks must bo ba- 
Janced against the groator yield in weight obtained in the 
production of date pucka cheence; though, whon tho rofining 
process is carried a step farthor, and date doharrah sugar is 
made, they entirely disappear. 
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I now proceed to givo tho calculation of the cost of hou 
Kinds to tho Native producer, taking as tho basis therool, 
as in tho calculations for dudioat aud khaur alvonly given, 
tho primo cost of tho goor to tho cultivator, and a Liv aver. 
ngo rao of wages to the Moyrah and his assistants omployed 
in tho subsequont manipulations. 


Cane pucka cheence, 
Made from goor caleulated to yicld 26 por cent. 
of its weight, ov len scors to the maund, will 
require four maunds of goor to muko one 
maund of pucka cheence ; which at 1-8 por Br. 
maunil, will cost .. ea o Cos Ry 6 000 


Eapences of manufacture per maund of sugar, 


Woax and toa of ivon or other pus, 0 f 0 
Wood fucl, .. an 08 0 
Wagos fox labor and super infondoue, 0 60 
Seala ov weed, = a OL 38 
Ront of houses, and gunnys or ar - 
ing chote, .. a er » OD 
Milk ond plantain ashox, ., »— O09 
Naunds and oarthon pots, .. we OD 
Cloth, baskots, &e, .. ih aie “Oe 
weonnmmeenemnt Jf) () 
7 9 0 
Adel interest on Co’s, Rs. 7-0 for he ane a 
124 por cont, .. i » O28: 0 
711 0 


Deduct valuo of molasses 624 per cont, from the 
weight of goor,ismds, 2-20,0b12 anaypormad, 1 Ib 0 


Net coul of a mannd of sugar,., Co, Rw, 5 18 0 
Divided. as follows -~ 

4 or 80 svors of while, al 6-4 por maul, +b 120 

} or 10 scors of inferioy, al 4-8 per maund, 12 0 


Cos Ry, 180 
M 
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Date pucka cheenee, 


Made from goor calculated to yicld 834 per cont. 
of its weight, or 18} secrs 10 the mand, will 
require threo mands of goor to make ono of 
pucka cheence; which at 12 annag per By. 
maund, will cost és = Co’s, Rs, 2 


Eapences of manufacture per maund of sugar. 


0 


6 


Earthen pans for boiling, .. - O 4 0 
Wood fucl, .. ne — 0 7 0 
Wages for labor and anaes 
dence, .. es Ad » OF 
Seala or weed, » O20 . 
Rent of houses, and sonia or i - 
ing chots .. Oo 1 6 
Milk and plantain ashes, 010 
Naunds ond carthon pots, .. — O 1 6 
Cloth, tools, &, 6. « « 006 
17 
8 11 


Add intorest on Co’s, Rs, 8-11-6 for 14 month, 
at 124 por cont., es ‘ ve ca OD 7 


8 12 


Deduct value of molasses 563 por cent, from tho 
weight of goor, is md. 1-28, which at 7 annas 


6 


0 
6 


per maund, .. - he “3 . ON 


Net cost of a maund of pucka cheence, Co’s. Rs. 8 0 
Divided as follows -— 

4 or 20scers white sugar,at 8-5-2 por maund, 1 10 

$ or 10 seers white inferior, at 8 per maund, 0 12 

4 or 10 scers red inferior, at 2-8 per maund, 0 10 


Co’s, Rs. 8 0 


7 
7 
0! 
0 


7 3 
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Donarran anv Exnarnan. 


Dobarrak is tho highest stato of refinement, oxcopting 
onndy, 10 which Native sugar is brought, and is mado only 
from dulloah sugar, which the dobarrak Moyruh ponorally 
purchasos as ho vequires it from the dulloah maker, though 
aw, Santiporo, in the Kislnaghur district, one of the lurgext 
marts for this description of sugary, the mamufnetuvers alxo 
frequently purchaso tho goor and proparo their own dulloah 
thorefrom., Txcopting tho substitution of dulloah for khauw, 
the process of manufacturo diffors only in somo dotails from 
that alroady doseribed. for pucka cheence. 

Tho boiling is gonarally conducted int small carthen pans, 
and milk is liborally used, which assists in Uhrowing wp all 
scum, and gront cleanliness is obsorved. throughout tho pro. 
cess, Tho liquor is not boiled to so stills consistoncy as in 
pucka cheenee making, and this allows. a freor granulation to 
follow, which is nover disturbod by stirring or beating aflor 
the sugar is once pourod into and sottled in tho aannd, A 
soor of good grainy dulloah is howovor mixucl into each manne 
to agaist tho crystallization, ‘Cho scale wood is ayplied in 
tho usnal way, aud whon this is dey, Ute whitenad sagar is 
carolully out from the mould, xo that nono of tho red or 
unoured portion may be mixed with it, and spread to dry in 
the sun, Tho neunds ave ealaulnted to hold 1} mand eneh 
of boiled dulloah, boing smaller than the gonorahly of those 
used for pucka cheenre; tho syrup drains quickly fom tho 
moulds, so that a strat of whitened sig em be out 
from tho nauads, and Crosh weed applied at iulervals of 
four days cach, 

Good dodarrak is of a clemt whilo appewunce, md of 
a good crystal, resembling erushed loalsuger of second 
quality. 

Tho syrups ave all reboiled with a small proportion, gone. 
rally about ono-fourth, of frosh dudladh liquor, to give them 
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a consistency in grain; the clarifying, boiling, and weeding 
aro conducted in the samo way as when first boiling the 
dulloah alone, and tho result is a grainy sugar of a rathor 
smaller crystal than the dobarrah, and of a bright xeddish- 
yellow color. This is the ekbarrah sugay, which is usually 
yeckoned as about oquivalent in valuo to good pucka eheence. 
Tho first syrup from tho ekbarrah is sold as molasses, but 
tho subsequont drainings after the weed is applied aro mixed 
off with the next boilings of ekbarvah, 

The dobarrah manulacture is confined to a fow localities, 
though most of the Native confectionors aro aequainted 
with the process ; but it is too oxponsive an article for thom 
to make whore thore is any uncertainty as to the probable 
demand for it. It is to be found howevor in most of tho 
large Native towns, and in Burdwan a vory good quality 
ig made from the cane dulloah, which is whitor than that 
made from date: here it is also froquently sold under the 
name of olah, a propavation of it mado by rolling tho 
dobarvah into balls of about 2 inches dinmetor and 4 of a 
seor weight each; tho damp sugar, as takon from tho naunds, 
is pressod into » firm lump with tho hands, and with tho 
aid of a little wator, is rollod about in both palms altornately 
until it assumes e tolerably smooth and round surface : thoso 
balls, as finished, are sot in tho sun to dry. Tho dobarvah 
from dato produce is usually gold in a crushed state, 

The yield from both cano and date dulloahs is yeckonod at 
about 60 per cent., or 24 seors from the maund of dulloah, 
of which 20 seers is dobarrah ond 4 scors ekbarrah; tho 
only differonce in favor of the canc produce boing its whiter 
and cleaner color, as already observed; about 10 per cont. 
or 4 scers in the maund is waste or loss in the procasa, and 
the remaining 12 scors is sold as molasses, 

Taking the value of tho dulloah, at tho rates alrenily cnl- 
culated in the soction of this chapter devoted to thom, and 
reckoning the actual additional oxponce incurred in the vefin- 
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ing, wo alall find tho cost of tha dudavah and ekbarral to 
stand os follows + ’ , 
Oane Dobarvah and kbarvuh, 
Mailo from dulloah yielding 68 por cont, or 2h 
scora from tho mannd, will roquiro 1 mand, 
26 scors, 14 chittack of dudloah to make onc 
maund of dobarrah, which at 8-9-8 por Dy. 
maund, will cost .. “i ». Co’s, Rs G14 6 


Manufacturing expences per maund, 
Earthen pans for boiling molasses, 


&o., Bi ae oe ee O85 
Fuel, . re be 0 4 
Wogos for Inbor anil moran, O 4 0 
Seala ox weed, i 01 6 
Gunny chols, tools, aid liskieeponl’ 02 0 
Milk and plantain ashos, .. » 01 0 
Naunds wid syrup pots, —.. . 0280 
116 
70 0 
Add intorost on Co's, Ra. 7, a6 12 por cont, for 
ono month, .. ae uh ix ow OT 2 


Deduot value of molasses 80 por cont. from tho 
woight of dulloah, is 1) scors 18 chs., ab 12 
annas por mand, are Be » O 611 


Not cost of w maund of dobarrah anil ckbar- 

Mth, vs os ea + Co's, Ry, 611 8B 
pee as follows — ; 

4 or 88 soors Gf chs. of doburrah, ab 7h 


Pee mand, an . » 60 7 
4 or 6 scors 104 chs, of ekbar rr, at hi por 
natal, fe ns ae = O11 B 





Co's, Re GL 8 
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Date Dobarvah and tkbarrvah, 


Made from dulloah yielding 65 por cont. or 24 

seors from the maund, will require md, 1-26-14 

of d@ulloah to mako ono maund of dobarruh, 

which at 2-8-3 por maund, (tho averago of 

the cost of pehtea and naund dato dulloah, as 

shown at page 78,) will cost  .. Co’s, Ra 8 10 8 
Add expences of manufneture, &e., tho same as 


for cane dobarrah, per mauntl, Ae » 116 
4 11 9 

Add interest on Co’s, Rs, 4-11-9, ab ate per cont, 
for one month, “4 ke OD ce 
412 6 

Deduct value of molasses 19 gacrs, 18 chiltacks, 
at 7 annas per maund, a vs ~ 0 8 4 





Net cost of a maund of dobarval and ekba 
rah, #s bs » Cos Rs, 4 9 1 
Divided as fetlonats — 


2 or soos 88.64 dodarrah, at del per 


maund, we 4 10 
GoM Sears 6-103 ekbarray at 8. 0-6 pa 
mound, ve » 9 8 1 


Co’s, Re. 4 9 1 


Boorah, or pucka boovah, is a doscription of suger which 
may be convenicntly comprohendod undor the head of do 
barrah, iuasmuch as it is made by tho yoboiling of dulloah, 
Tho process is conducted precisoly in iho same manner as 
for dobarrah until the boiling is comploted, whon in lieu 
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of ila boing tvansforred to a naund to bo drained of its 
molassos, it ia poured into an carthon vessel eapablo of hold. 
ing about e meund of melted dulleah, and ix hore eaten 
with a wooden oo Lov an hour ov more, which breaks the 
erystal as it forms, and incorporates tho molaysos with the 
grain; whon tho mass is cooled it is taken ont in smell 
portions at a timo, and futher mixod by being broken with 
a wootlon zoller on a board, wntil tho grain is complololy 
reduced, and the wholo has a whito flowery appearance when 
dviod in tho smi, In this operation about 10 per cont. is 
Jost in scum and waste, but a3 no molasses is soparatod, tha 
dboorah is only lessened by thet per centage from the original 
woight of tho dulloak, and tho cost of its mmuufneture may 
therefore ba casily calenlated ; but is nob given hove, inas. 
much as it appenrs to bo a kind of sugar that has now gone 
quite ont of uso, aud is soldom or oyer met with in tho 
markols : indood, it never scoms to havo becn in mueli ostcom 
as an articlo of large consumption ox oxporl, though made 
occasionally by tho confoctionors, 

At Santipore, whore supplios of hoth cans and date dudlaak 
aré casily available, tho dodarreak is xomolimes made from 
a mixture of tho two. It may alyo bo observed, that sines 
tho passing of tho Act of 1815, lovying a higher rato of duty 
on all sugars oxeootling in quality tho standard of Mua. 
covado adopted by tho Bnglish Customs, tho good white 
dobarrah T have deseribed, is seldom mot with ‘Che bulk 
of what is now mado lias tho doberrah orystal, but is of a 
yollow quality, made by culting the sugar from tho nauds 
before the weed has had time to cure it perfectly, so that o 
Portion of the syrup is loft combined with it to give it the 
desired Ine, onabling it to pass the homo eustoma below the 
higher rato of duty fixed foy “whilo clayed” sgn. ‘What 
stronger proof can wo have of the unfair working of Ulis 
measure of ow Tiegislatwe than tho above instance altoids ? 
This is indeed a practical oxamplo of ifs iheval charagter ; 
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for were the weed allowed time io take its usual offeet in, 
curing tho sugar, which might bo done at on additional 
cost on. the sugar of two annas por maund, or 4d. pox owl, 
‘at the most, the product would be worth 1s, Gd. to 28, per cwt, 
more in the homo market, but would be subject to an oxtra 
duty of 2s, 4d, por ewt, ; again, were it by an additionnl weed. 
ing and clarifying 10 Lo brought to © more perfect state 
of whiteness, at a cost of six or cight annas por maund more 
to the Moyrah, so as to be worth 8s. 10 4s, per cwt, more 
in the home market, it would be taxed with an additional 
duty of 4s. 8d, per cwt., and thus entail a loss on tho 
manufacturer, or on the oxporter of his sugar, in nearly 
an exact proportion to the extra skill and cave oxerted in 
its preparation, Protection 10 ow West India Colonios 
may perhaps be urged as an argument in favor of this ano- 
maly; it certainly is not justice to the Natives of our Indian 
Empire. 


Canvy. 


This is the Inst stago of refinemont to which sugar is 
brought, and its consumption in Bengal is confined to the 
wealthy classes, Native or Huropoan: the dutios on ils im- 
portation into Great Britain being so high as to prohibit 
any call for it in that direction, It is genevally met with in 
small quantities in all large Native baxzars, where it is sold 
in the small carthon conical-shaped vessels in which it is 
crystallized, The quality varies but little, boing of a dul 
yellow colox, and not vory large crystal: it is inferior to the 
China candy in both respects, and more resembles the sccond 
quality of English manufacture. 

It is mado as follows: good dobarv'ah sugar is melted over 
a slow fire in one-third its weight of water ; milk and water 
are then thrown in at intervals to assist tho raising of tho 
scum, as soon as this is romoved tho firo is quickenod, and 
the sugar is hoiled to its propor granulating consistency, 
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which is considorably loss than thal for dobarral, to allow 
of a moro slow and perfect orystalization, Tho liquid 
sugar is thon poured into tho small naund or cono: this is 
about 11 inchos dosp and 6 inches in diametor, md has 12 
holes of about 4 inch diameter cach, all at its apox, within 
a space of about 8 inchos dinmotoy: it holds five scors of 
meltod dobuvah, Light piocos of bamboo aro now placed 
across the mouth of tho cono, and from those to tho small 
holes dosoribed are connootod 12 light thronds of twisted 
cotton, distributed protty cqually through tho naund: tho 
holos at tho apex are now closed with « piece of stifl moist 
clay, and it is thon veady for tho meltod sugar to be powred 
into it hot from tho boiling pan, Tho mouth is noxt closed 
with a shoot of papor tiod tight round tho neok of tho econo, 
tho Inttor being mado with o lip or groove for this purpose, 
Tho naueds avo noxt placed in a holo filled with dbhoosee, 
which is tho bran of rico, and with which tho conos aro 
complotoly swounded and coyoroil: this scoms {0 aot ay a 
non-conductor of heat, aid by provonting tho dissipation 
of that contained in tho recontly boiled sugar, servos, in 
stoad of tho cody stove used in Muglind, for keoping the 
contents of the nuwnd al a high tompornture mati the ory. 
stals hayo had timo to form. Tu about ton daya tho holes 
at tho apox of the naunds avo oponed, and tho wnorystalizod 
syrup allowed to dvain myay into a pot placod undornomth 
onoh, and in a day or two more tho candy is roady for 
sale, 

It is calculated that two maunds of dobayah sugar muko 
ono of candy: tho syrup is used by tho confuctioner in the 
preparation of swootmonts, being soldom or cvox mado in 
sifliciont quantities to vendor its xo-conversion into sugar 

. proftable, Tt is of about oqual woight with tho omy it is 
derived from, and to assist in finding tho cost of the Intter, 
the syrup may bo roughly estimated as worth two Kupoos 
por maund, 

N 
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Thon, assuming tho cost price of dobarrak to bo as alroady 
given, that of candy will stand as follows -— 


From cane dobarrah, 


‘Tyo maunds of dobarrah at 7-4 por maund, .. Ih 8 0 
Manufacturing oxponces, wood, milk, xaunds, 
By ee 0 BO 
Labor and siiienltsuilenine: Be an » O 4 0 
16 4 0 


Interest on Co’s, Rs, 16-4 for 16 iv ab ois 


per cont, per mnum, . 2 . . 1 4 
16 6 4 

Less valuo of one maund of syrup, «> » 20 0 
Not cost of » maund of candy,.. Co’s. Rs, 18 6 4 


From date dobarrah. 
Two maunds of dobarrah at 4-14 por maund,., 9 12 0 


Expences as bofore, .. “6 ve « O18 0 
: 1 0 

Intorest on Co’s, Ra, 10-8 for 16 days, at 124 
pox cont. por annwn,.. an v «= 0 O11 
10 8 th 
Loss valuc of ono maund of syrup, .. = 2 00 


Net cost of a maund of candy,.. Co’s. Rs, 8 8 11 
° 

T have now traced tho processes of tho Native cultivator 
and manufacturor in the preparation of tho various desorip. 
tions of sugar thoy ae acoustomod to produce, and I have 
valued the same at tho minimum cost of production to them, 
without any allowance in tho shapo of profit, but with 
return only of a fair rate of wages for tha labor thoy have 
employed, and on the spot whore the cultivation and manu- 
facture are conducted, 
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1 purposo comploting this part of tho anbjoct by osti- 
mating ot what rates theso sugars should bo sold in the 
markots whore produced, to constitute thoir production an 
encouraging ono to thoso ongaged in it. Tor this it is not 
voquisite that any oxtraordinary rato of profit should be 
looked for, nor anything beyond what is derived from othor 
branches of Native industry: but wo may assume, that the 
production will continuo at its present oxtent, or porhaps 
gradually increaso, so long as a steady domand continues at 
such avorago prices as will seowro to the oultivator and 
manufacturer a rotwn as profitable as any othor crop or 
occupation which they aro accustomed to ongago inion 
the othor hand it cannot bo oxpootod, although the eultivation 
may show a profit on tho cost of production, that it will be 
persevored in, much loss increased, wnless auch proflt con- 
tinue as good and#ortain, or noarly so, as tho averngo of 
other Nativo oropsp, Among tho lattor, rice cultivation ix 
porhaps that with which it may bo most xondily and fairly 
compared 3 this boing tho most univorsal and favorito oulli« 
tion with tho Bengal ryot: it calls for little oxortion, is 
protty cortain in its relurns, and tho produco is an article of 
vital importance to him in his houschold expenditure, — * 

Tho following aro tho cstimated oxponces and rotiun of 
cultivating » boogah of rico in the Burdwan district, collated 
from partioulay local enquiry, and by caloulating tho soveral 
operations of manual labor theroin, at tho lowest rato of 
wages, at which the ryot would work in his own fiold in pro 
ference to hiring his Jabor to mothor party : 


Seod, . ve 0 4 0 
Ploughing and hertowinge :. 0 8 0 
Sowing and Mggings a « I 00 
Woeding, te » OR O 
Ront, is a ie eo DP 0 
Roaping, .. te “ « 100 


Cox Ts 5. 00 
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Produce 9. maunds of dhaun, ov ico in husk, at 
an averngo vate of 10 annas por md, Co’s, Rw, 6 10 0 
Valuo of sinaw, .. Gs oe ea « 100 


ee nrnmiton, 


Co's, Rs. «2. 8 10 0 


leaving « profit on outlay of about 82 per cont, ‘Tho market 
yaluo of 10 annag per maunil hore assumed, boing takon os 0 
fair average ovor a series of yoars. Colobrooke in his ossay 
On tho Uusbandry of Bongal,”* has estimated 12 annas por 
bazar maund as the lowest rato at which clean vice can be pro- 
ducod, without positive loys to the ryot; ond as he also csti. 
mates threo-cighths of the valuo of the dhawn oy rice in husk, 
is oxponded i in, tho procoss of husking, cloaning, &e., it follows 
that tho cost of the dhaun is 74 annag per bavay maund, a cals 
culation which accords protty closoly with that above givon, 
Without proscouting the ongquiry furthoih it may be perhaps 
deduced from the ovidence abovo offercdatakon togothor with . 
tho consideration of the high rates of interest curront in all 

_ Native. transactions connected with agriculture, in which 
tho ryot often borrows the seed, and takes an advance from 
his landlord-on the security of his growing crop, at the vata 
of 874 por cont, or highor; that 88} par cont, or one-third 
of tho bont fide outlay on tho crop, in the value of material 
and. manual labor oxpondéd thereon, must bo looked: for 
to encourage the continuance of this ov other cultivation in 
Bongal; ond perhaps this will continue to be the case so 
long as the country remains with a population not much 
moyo donse than. at presont, and the abundanco of produc. 
tive land under a gonial climate and mild Government, affords 
facilities to the ryot of yaising his crops with so little trouble 
ag in thoso provinces, It is true that tho rapacity of the 
Zumeendars in many parts of the country induces thom to 
-exact, under various pretences, part of the produce of tho 
field. which should have follon to the share of the ryot as 

: * Seo Colobroako, pago 101, 
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profit: but this docs not alfoct the. general argument for 
finding the portion which should bo, and in tho majority of 
casos ig, loft to tho latter, after tho fair claim of the Zumecn- 
day in. the shape of vont has beon. allowed to him. 

Applying tho above principle therefore of an ostimatod 
‘profit of one-third to the cultivation of sugar, I havo con. 
structed, the following table; in which tho first column shows 
the various rates per mand, brought forward from the 
several calculations throughout this chaptor, of tho primo 
cost to-the cultiyator and manufacturer, yielding thom no- 
thing boyond a more xoturn, on the ayorngo ratio of wages 
in Bengal, for thoir Iabor expended on cach, In tho second 
column one-third of tho veluo of lebor oxponded on ita ro« 
manufacture is added for onch quality, to find such rates por 
mand as would form an indueomont for the produotion to 
be continued or increased for-the future. Ocoasion is algo 
taken, by giving tho produco of cane and dato sugars soparato- 
ly, to show tho difforonco of cost at which the two desorip. 
tions, whon brought to the samo atago of rofinomont, cu bo 
offered for sale -— 








Gano Produeo, Dato Produce, 
ta Hy iia |W 
aL TG| Bn HL 
inl (dial inl | i 

| a aa) an [aa 
Co's, Ne A. PICols, Red, | Co" Tas Ac p Go's, Te AP. Dy 
180 £00 od oo 
Kat ah ilo proseod, 2 66 a .92 168 i Ws 
Plttos lonblo proaaed, 2112 8110 2 4a 2107 
Dullomhy oe Ose ae “3.09 4180 2 60 ylta 

uke es lat i 

qualt “ 40 8 AO § 4a 4 £0 
Ditto, Pre ditto, .| 4 80 6100 390 suo 
Ditto, Sra ditto, . .. 0 00 0 00 2 8.0 a 0 
Dobarrah, oases 7 40 09 60 4140 ooo 
Picheerali teas £00 5106 ood doo 
bie wee ve 13 60 1 40 BoD Witla 
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From tho statement above given, it should not bo inferred, 
that wore the prices to fall considerably below thoso givon 
in tho second column for one, two, or even throo yonrs, 
the production would at onco bo soxiously reduced: when, 
once on oxtensive branch of profitable agricultural industry 
has boon ostablished, capital is always found to sustain it oven 
for somo timo aftor tho profits which induced it havo censoddl 
to be realizod: yot no doubt such reduction of prices continu. 
ing for two or throo yonrs would occasion a gradual falling off 
in the annual production; and this moro especially with tho 
cane cultivation, owing to its boing an annual crop and the 
land and labor devoted to it so onsily diverted to somo othor 
cultivation, With tho date treo produce howovor, the caso 
would bo somowhat difforont, for though any increaso in 
planting the trees would bo at oneo checker by o fall in 
prices to below a romunorative retwn, tho produce would 
not probably bo matorially affocted in quantity for several 
years after such reduction of prico had. beon ostablished., . 


CHAPTER IV, 





ON THE GOST OF NATIVE BUGARS IN TION CALOUTTA MARICET, 
Havine shown in tho preceding Chaptor, ns far as date and. 
reasoning will admit, tho averngo prices at which sugars cam 
bo brought to markot in Bonga), ut the plaoos of thoir growth 
and manufrotures i6 will form a fitting soquol to this part of 
the subject to estimato, taking those pricos nan, basis of 
coleulation, at what rates tho samo sugars.onn. bo dolivor- 
cd for solo in the Caloutta markat, by adding thoroto the 
expences por maund incurred in the packing, transport, &e, 
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Tho groat bulk of the sugars imported from tho intorior 
of the country to Caloutta ave convoyod by water oavringo, & 
small proportion only being subjected to land caringo for 
a part of tho route, until thoy roach tho nearest navigable 
stromm in communication with the great vivor highways of 
the country. In tho portion of this work on tho capabilitios 
of sugar production in cach district, soparatoly considered, 
theiy facilities for transport will be further advorted to. Tn 
this place therefore, I morely propose roforring to tho average 
expenco of the same, to assist tho planter or merchant in 
arriving readily at the approximate price of any sugar in 
the Caloutta market, by tho addition of thoso and all other 
contingont oxponces to the ostimated original cost at tho 
place of production, incurred up to the timo of ita salo in 
Caleutta, 

Theso expences may be classed ag follows: lat, paoking 
charges ; 2nd, transport charges ; Srd, insurance; 4th, coms 
missions on purchase or sale, 

To exemplify tho naturo and oxtont of tho frat two hoads 
of oxpenco, I shall givo tho cuvont rates chingotl on sugars 
imported into Caloutia from somo of tho principal suger 
marta, and hevo soloctod for this purpose, Bonaros and 
Burdwan for cnno; mil Kossnbpore in Jossore distyiot, Sode- 
pove in Furrecdpore ditto, and Nollehit in Burvismul, for dato 
sugars. 

Ist—Benares or Mirzapore: estimate of expences on 100 
maunds of pucka cheence imported into Caleutta, 


45 guany bags, at 10 Rs. por 100,,. 4 8 
Ditto ditto sowing, at 1 Ts. por ditto, 0 7 
45 vloth bags, ab Rs, 18-12 por ditto, 8 7 
Coolies packing, por 100 maunda, .. 0 12 


DSDoews 





Carviad over, « Co's, Ra 14 2 8 
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Brought forward, .. Co's. Rs. 1h 2 8 
Coolics weighing, per 100 maunds,. O 4 Q 


Marking, string, &e,, ss » O12 0 
Total packing charges, .. ve oe WEDS 
Coolia hire, loading on ieee at 8 Rs, 
per 100 bags, tp 16 8 
Boat hire, including snl &o, pe 
100 maunds, i 4 .. 27 0 0 
Churandars, por ditto, 8 0 0 
Landing charges, 8 Ra, por 100 
bags, te as an . 16 7 
Total transport charges, .. oe owe 82 11-G 
Co's, Ra, ., » 4718 6 


heing at the rate of annas 7-8 por maund, 


2nd.—Dinapore or Patna: estimate of expences on 100 maunds 
pucka cheence imported into Calcutla, 


Packing chargos, samo as aboye,. . oe ae HOD 
Coolie hire, loading on nee at 8 Rs, 

per 100 bags, —.. 16 8 
Boat “hive, including miata &o,, por 

100 maunds, a Any +» 20 0 0 
Churandars, per ditto, oe » 20 0 


Landing charges, at 8 Rs. per 100 
bags, we . « 156 7 
mere BH LLB 





@o’s. Rs, .. .. 6813 6 
heing at the rate of annas 6-5 por maund, 
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Srd,—Burdiwan : estimala of expences on 100 maunds of khaur 
or dulloah imported into Caleulla, 


60 gunny bags, ab 0 Rs. por 100, .. 4 8 0 
Sling and sowing, at Rs, 2-8 per 
lita, om te 14 0 
Coolies for packing and alent ve 
100 mands, ¥e + a bh 0 
Woighman and marking, .. » 9 6 0 


i 


Total packing charges, .. i oP Fo Fo 
Cart hivo to Muggra Ghaul, ab Rs, 1-8 


por maund, ne « 718 0 
Boat hiro from Muggra Gheut to 

Caloutla, por 100 maunds, + 8 00 
Churondars, mats, &o. por ditle, .. 2 0 0 
Landing charges, at 8 Rs.por 100 bags, L 8B 0 


Ih 6 0 


Co's, Ta, .. +» 2111 0 
hoing nb tho rato of mmas 8-0 por maui. 








Ath—~Kesaubpore : extimate of expences on 100 maunds of 
dulloah ov kha as above. 


66 gunny bags, at Re, 6-12 por 100, 4 8 0 
String amid sowing, at Bs, 2-8 por 
tlitto, ve . 1 
Coolios packing, per 100 janelle os O12 0 
Weighing, ee &o., peor 100 


x 





maunils, ., . on » 060 
Total packing charges, .. me . 7a 8 
Carviad over, .. jo’. Re, os ow TAB 


v 
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Brought forward, .. Co’n Tse.. 7 4 8 
Coolics loading boats, at 2 Rs. ae 300 


bags, “ ; 110 8 
Boat hire, por 100 simi. » 9 900 
Mats, &c, por dillo,.. . 10 0 
Churandars, por ditto, Ns 100 
Landing charges, at 8 Rs, per 100 

bags, . . 200 


nee 1h 10-8 


Total, Co’s, Rs... 1 RL IG 
being at tho rate of mas 8-6 por maund. 
5lh.—Sodepore or Nolichit : estimate of eapences as above. 


66 gunny bags, at 6 Rs. por 300, .. 4 0 0 
String and sewing, at Rs,2-dporditte, 1 8 0 
Coolios and packing, por 100 maunds, 0 12 0 





Bags and marking, por ditto, . 0 6 0 
Total. packing chargos, .. woes «G10 0 
Coolies loading boats, at 2 Ra, por 
100 bags, .. An an « 110 8 
Boat hive, por 100 maunds, » 2 0 0 
Mats and Churandarg, per ditto, .. 2 0 0 
Landing chargos,nt8 Rs.porl00 bags, 2 0 0 
i710 4 
Total Co’s, Rs. .. + Qh oh 8B 


being at the rate of annas 8-11 por mannd. 

Those expences will ncecossnvily vary to tho oxtont of twa 
or threo annas per maund over or undor the ratos above 
calculated, im proportion as the distanco of the markot 
may be greator or less from Caloutta ‘than the places for 
which theso caldulations ave made; their distance frum a 
navigable stroam ; or tho highor ov lower xate of wages fox 


IN THE GALCUITA MARKET, ue 


Inhor, &o, that may bo cuvvont thoront, ‘Lo form an tveraga 
out of such materials is dificult: novortheloss, wo shall not 
gvontly om if wo reckon in round numbors 4 annas por 
maunil as n sufficiont ayornge zalo Lo cover the oxponce from 
all markets within 200 milos from Calentle, ombracing all 
tho districts Hast of tho Toogly xivor, and hounded hy that, 
tho Ganges, and tho Burrampootor rivors, as well as all 
localitios within 50 miles to the Wostward of tho Tlodgly : 
and 8 annas por maund ag tho average for all sugims brought 
down tho Ganges river and its tribulevics, and from beyond 
tho districts comprehended in tho above boundary, 

The third charge, that of river Losmince, is usnally 
affected at the rate of 2 par cant. on Ute velo of bhe eurgo fay 
al distances beyond 100 miles from Caleutta, or 1 por cont, 
for places within that distnes, ‘This iy a charge which is 
seldom ineurred by tho Native merchant, but should novor. 
theless be lakon account of in estimating tho oxpeucos of 
importation 3 aa tho vsle is nob diminished when in his hands, 
smd must consoquently bo covered hy a corresponding iucronse 
of profit to the importor. 

Jommission, ox profit on tho importation, is the lust 
charge to bo notiead, Tn most eases the Nativo manu. 
fuctnror doos not himsell consign or bring his sugars to 
Galoutla for xnlo, dnt v second party, ox makajun, yurehascs 
thom abl tho up-country mart, and importa thom at hia own 
wak aud oxponea s Ib in oithor cao it is clo, Uhat a com. 
mission ov profit must be derived by ono or the othor from 
the trate, ta compensate for the atlontion and trouble bes. 
towed upon it: and a furthor charge of at Teast 2) por cont. 
must be allowed wider (his head before wo oan arrive nt 
tho Culentta nol selling yates, which will leave a romimorative 
rota ta all parlios engaged in producing it, and bringing 
it for anlo to that market. 

Tn aecordancs with tho foregoing axlimates of expences, 
1 havo computed tho following list of thy principal kines 
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of Native sugar imporied into the Caloutta market of late 
years, showing tho pricos at which they can vo brought to 
sale there aftor allowing a fair xoturn, whothor as proflt or 
commission, to tho cultivator, tho manufacturor, aud the 
Amportor. 


i 
| 
| 
i 
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Rs A. PJRe APRs A. PIR A, PARA. DP. 
Cano pruoka choonve, lat quar 
lity, or fino whilto, .. -+{ 8 GO} 0 80; 0211] 08 70 4 Ge 
Ditto nd ditto, yolow, «{ G100] 0 8O} 02 3) OQI7 7 OF 
Dato puoka cheeneo, lat qua- 
lity; ss se ae oe ee] 4 40) 0 40] 00 Of O11 0 7 
Ditto, 2nd ditto, .. «. »| BUO] 0 407 00 8 O1 Ba 4 a 
Santiporo dobarrah, .» + | O@ Col 0 40) VI O 02 O0 13 Oo 
Dnrdwan cano dulloah, oe] £1307 0 40) 00 10) O28 OH DO 
Jossoro dato dullgth,.. .) 2g} 0 40, 00 G8 O1 BB DO DO 
Burdwan omolkhaur, [st que 
lity, as ee oe oe oe} BLO] O 40) 00 8 O1 TH 1 8 
Ditto, 2nd ditto, .. | 3 92) 0 40) 00 7 O1 55 0 B 
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* Thoso two qualitios of ano poke ohvenae will comprohond all that apponvs 
in tho Caloutia markot, and Imown as good Donaros angay 3 bub will nob 
inolndo tho Idndg known as dunma, tho quantity of which brought to 
Caloutta ling yory much inoronsod of Inte yours, undor tho influonce no doubt 
of tho high pricos which all sugara havo attained, tho tondonoy of which has 
boon to induco tho froquont ro-workiug of tha syrups from which those 
demas 10 produced, 
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ON TLD BUROPLAN MODES OF SUGAR CULIMVATION AND MANU~ 
FACTURE, 


CHAPTER Ff. 


ON THN ENDUAVOURS WIVUNRTO MADE VO MBTAILIBI CANK 
CULIIVALTION AND MANUFAOTURE SUGAR DIRECT TIDERKFNOM 
BY HUROWVVANS. 


Byun sinco tho sugar dyado of India attracted the notice of 
the Lwopenm morehant, and ily imporlanco as a yaluablo 
branch of commorco was recognized, tho idea tins beon on. 
torlained of tho feasibility of improving on the rudo mothods 
of Native manufacturo by assimilating tho process to that 
usodl in tho West Indian and Toroign Colonies. ‘fo all in 
tolligont ohservors who havo twned their attontion to the 
subject, it has appeared almost self-ovicont that tho substitu. 
tion of @ single process, by which tho sugar is brought from 
tho flold, its juico oxprossed, and convorled ab once, and 
under the samo roof, into a good and marketable suger, must 
possess many advantagos over the tedious and divided course 
of Native manufacture described in tho preceding pages; hy 
which tho goor, or ernda inspissatod juico, is produced hy 
tho growor of tho cane, and this passes into tho hands of 
distinct claas of operators, to bo ro-moltod, clarificd {rom 
its impuritios, and re-hoiled into sugar, 
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It has beon contondetl that, this single process of mannlacture 
would not only effect a saving of timo in bringing the sugar 
to any required stato of purity, but that it would be attonded 
with othor advantages, It is a facet woll known to all sugar 
manufacturers, that tho quality of sugar grontly dotoriovates 
in proportion to the length of timo it is exposed to high 
tomperatures whon in a liquid stato dwing tho boiling, to 
evaporate its suporfluous water: and whoreas by the double 
process in uso in Bongal, tho wholo is twico subjected to high 
boiling tomporatures, onco to ovaporato tho water prosont 
in tho cane juico, and the sccont timo to ovaporato that usetl 
to ro-melt the crudo sugar for tho purposo of reducing it to 
such consistency as will admit of its clarification and filtra. 
tion,—by tho singlo procoss recommonded, ono such boiling 
would answor for both purposes, whereby it would suitor 
such dotorioration to only half tho oxtont, and nich loss 
oxpence i fuel and labor would be vequired for tho purposes 
of evaporation. 

And this moro simple modo of oporation is far from having 
been confined to theory, Experiments on a greator or less 
sealo hayo boon. mado at intorvals from tho poriod of the 
fivst onquirios into tho subjoot, with the, objoot of testing 
its practicability ; and of Into yours outlays have boon incur. 
ved in cao cultivation and orection of machinory in somo of 
the most promising districts of Bongal for carrying owt the 
thoory into practiso, and with » liberality and spirit of ontor. 
prizo that dosorved a bettor fato than has befallon them... 
< As cavlyas the yonr’1791, the Haat India Company, boing 
‘losivous of oncowraging an exporiment of this nature, entered 

dato on agreement with one Licut, Patorson, to cultivate 600 
beegahs of 100 cubits each with sugar-cano in Bongal: tho land 
was to bo loased to him. on favorable terms, and the sugay 
to be delivered to tho Company’s Agonts in India, of quality 
equal to a-samplo proviously furnished by him, and at the rato 
of 7 Rs, 8 annas por ewt. Lieut. Paterson was said to have 
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had great experience. in the West Indies in tho cultivation 
of the enna, In 1794,* we find by an oxtract from the Court 
of Directors’ Despatches to the Bongal Govormmont, that 
they “approved of tho proccedings of tho Jntter with respect 
to this gontloman, and that he had at longth fixed himself 
in. o situation ‘favorablo for his pursuits,” which situation, 
‘as appears from a subsequont Despatch,} was in tho Beor- 
bhoon district. - About two years subsequent to this however, 
mother Despatch informs us, that the Bongal Government 
had licon obliged to assist Liout. Paterson in tho prosecution 
of his undertaking, and that the Court of Directors hegan 
to complain that “ho had not distinguished himself with 
that warmth of zcal equal to thoiy oxpcotations,” and ‘soon 
after wo find tho Goyornmont advancing him 26,000 Rs, “to 
onable him to fulfil his ongagomonts to tho Company.” ‘Wo 
havo no record of tho procecdings in detail of this intorost. 
ing exporimont, but its failure is fully appavont by an ox- 
tract. from tho smmo Dospatchos a little further on, wherein 
the Court of Directors havo resolved not to comply with the 
yoquost of ono Gonoral Stibbort, praying that tho said debt of 
25,000 Ra. might bo romitted to him; tho logy of it having 
beon inowred through his partnership with Lieut. Paterson 
in this uidortaking : the lattor died in 1797, 

In Jonny 1708, “Mx. W, INtzmaurico, who possesaadl six 
teon yenrs’ oxperionoo asa sugar planter in Jamaion, address 
od a letter to tho Court of Directors from Calentta, strongly 
wrging on them the policy of introducing and encouraging in 
India the move eMeient mote of sugar cultivation io had 
practised. in the West Indies, and offoring his servicos for 
forwarding that object. Io states, that ho loft England with 


* Datod Qnd July 1704, vido papors on tho oultivation of augar in Vrttiah 
Thdin. 


. ‘t Datod 16th April 1796, vido samo, 
it Datod 27th July 1700, vida samo. 
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Liout. Paterson mmior ongagement Lo suporintend tho fretory 
to be established by him, but. that tho latter thought ft, on 
thoir arrival out, to roject his sorvices, ho Court acknow- 
ledged tho voccipt of Mr, Fitzmaurico’s adcyross, but it doos 
not appoar they over othorwiso xeplied to it or availed of his 
sorvices, and wore probably dotorred from doing so by tho 
wnforiunate issuo of Liout, Paterson’s oxporimont, 

This Mx. Wilzmaurico soon after publishod in Caleutia, a 
short troatiso on tho subject of sugar cultivation and mmu- 
facture as adaptod for India, which ig vopleto with usofil in- 

_ formation and intelligent romarka on the subjects and how. 
ovor great tho improvements that havo beon made sinco tho 
ate of its publication, this little work still merits tha attontive 
perusal of all intorosted in sugar cultivation in Indias but it 
scoms noyor to havo ronchod a second edition, and is now 
ravely to be mot with. 

Tn 1799, the Court of Directors advised tho Madras Go- 
vornmont of their having pormitted My, Edward Campholl to 
proceod to that prosidency for tho purposo of oxtahlishing 
sugar works. It apponra ho ostablishod a sugar ostalo ab 
Dindigal, in tho district of Coimbatore; Int two yours altor. 
wards, in 1801, wo find tho Madvas Governmont reporting to 
the Court of Directors that Mx. Campboll had failed in his 
ongagomonts as to the timo stipulated for supply of auger 
from him: a furthor friluve in hiy ontorpriso is voportod. in 
1801, and it appens from a subsequont Despatch, dated in 
1806, that this gontloman was divorting his atLontion, to indigo 
cultivation, from which his failwro in that of sugar may be in- 
forred; and his deccaso shortly aftorwards texminatod his 
speculation in both articlos.* 

For upwards of twenty yoors after tho failure of these ox. 
poriments, thore appears no record of any further attempts to 
effect improvement in tho cultivation of Hast India sugars. 

* Vide papors on tho onltivation of sugar in British Indie ; “corrospon- 
doneo with the Madras Govornmont.” 
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The discouraging restrictions of tho British laviff which im- 
posod so much highor rates of duty on sugars importod from 
Tndia for the purposes of protection to our Wost Indin Colo~ 
nies, ailded to tho joalous monopoly of tho Hast Indin Com. 
Avany, which induced thom to supproay io the utmost all in 
dependent enterprize in their territorios, and looked upon all 
Buropean acttlers thorein as “ intorlopors,” seam to havo actod “ 
ag an effectual bax to all attompts at improving this articlo. 
In 1829, howover, Mr. C. I. Blake proceeded to Bongal, 
with the sole purposo of doveloping this branch of the pro- 
ductive yesources of India. ‘This ontorpriziug gontleomm 
ostablished the Dhoba sugar works in the Burdwan district, 
the first in India in which steam powor was applied for the 
purpose of oxtracting the juico from tho cane, ‘ho plan of 
‘operations adopted by him was to advance to the native ryota*” 
or other landholders in tho vicinity of his factory, for tho 
cultivation of sugay-crno, undor » contract from thom to doli- 
yer a corlain roturn of cano in woight por beogah advaneed 
for, it being in fot tho samo syslom, with slight madiflen 
tions, adopted by tho indigo planters for the cultivation of 
thoir plant by their ryots. But hovo again failuro® attended 
the oxporimont, and aftor tho first two yenrs tho cano cul. 
tivation was abandoned, the mills woro closod, and tho 
factory was convertod into a rofnory for bringing tho native 
sugars into the finost descriptions admissible in the home 
markets ; and this system was porsovored in against tha dis- 
commging and unequal imposition of 8 shillings por owt. 
additional duty upon Indian sugays ovor those from the West 
Indies and Mauritius, until tho equalization monsuro of 1887 
placed all upon on equal footing in this respect. ‘Tho refining 
business, to which this factory has boen sinco dovoted, it is 
foreign to the subject undor consideration to rofer to further, 
About this poriod, 1880-82, also, anothor onterprizing gon. 
tloman, Mr. T, I, Wonloy, embarked in a somewhat similar 
* Wor Tomarks on tho causa of tho fhilinn, aoa page 112, 
P 
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oxporiment, on a minor scale, at Barripore,—2 locality bor 
dering on the Sunderbunds, in the southern part of the dis 
trict of 24-Porguuneahs, He cultivated tho native canes an¢ 
manufactured sugar from thom on the old Wost India princi: 
ple. Aho result as ‘usnel was failure i-—tho sugar producet 
was. sold in tho Caleutta market at 8 to 4 Rs, por baau 
maund, and must have ontailed considerable loss on the pro- 
prictors. ‘The soil was pronounced to be not adapted for the 
growth of sugar-cane, and the works wore soon alter aban- 
doned, 

Tho failuro of Mz, Binko’s experimont, undor tho manifost 
advantages he possessed in the most approved machinery, 
capital to invest, onterprize to attempt, md courngo to proso- 
outo the undertaking, so long, as it afforded grounds for him 
to anticipate sucecss, appeared to havo acted as a damper 
on any furthor ondcavours of tho same naturo for tho noxt ton 
yenrs.- By dogrecs howevor, tho subject began again to draw 
theeattention of the public, and of private individuals in. 
terested in the resources of the country, and others acquaint. 
ed with tho mt of producing sugar, ‘The emancipntion of 
the slaves in all British Colonies in 1888, and the oqualiza- 
tion of duties on Hast and West India sugars in 1887, were 

yindientions sufficiently oloay to: tho far-seoing ‘amongst tha 
Weat Indin planters, that tho days of thoir prosperity wore 
numbored; and many of thom tuned a wistful oye. towards 
India and the Mauritius, ns more cncowaging flolis for their 
future labors, About this poriod not a fow of thom found 
their way to the shores of Bongal, and the subject was again 
discussed and writton upon; experiments in cane cultivation 
began to bo tried im various parts of tho country; foreign 
yaricties of cane wero introduced ; tho Caloutta Agricultural 
Society once more took up the subject as desorving the 
‘attention of its members ; and lastly, the high prices of sugar, 
_ both. at home and in India, caused by the great falling off 
in West Indian production, acted as a further stimulus to the 
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new movement; and at this time oxperiments in caine enlli- 
vation. were instituted in nearly every district in Tndin. 

. Tho fruits of this agitation were soon developed in more im- 
portant measures. Among tho districts from which tho most 
successful exporimonts wore voported, Tixhoot and Kishnaghur 
wore distinguished for the Inxuriance of their cane crops, 
and the low estimates of cost at which thoy could be 
yaisod. "The indigo-planters became most zealous in the new 
path to profit thus opening to them with such flattoring 
prospects, They introduced tho finest varietios of cane, and” 
manufactured therefrom small quantitios of sugar by the 
native process, and from tho date furnished by these ox- 
periments, calculations and estimates wore Inid hoforo the 
public, and in tho validity of which no doubt tho planters 
themsolves voposed ontixe confidence, thet good sugar could 
ho produced, evon by the aid of the inferior means of Nativo 
manufacture then available to them, at oxtremely low xatox 
of cost, Good markotablo yellow sugar way said to be pro- 
duced at rates varying from 1 Rupeo 4 annas to 8 upeos 
por maund, and it was thovefrom argued, how much dedder 
yosults might nob be oxpected with the aid of Muropean milla 
and machinory, and the superior systom of manufaetura ii 
use in tho West Indies, It was ascortnined by carofal expo- 
rimont, that a beegah of ground in. Tirhoot, equal to about 
throo Bongal beogahs or one English nore, produced on a 
low average 26 mmunds of dry sugar; and unidor favorable 
circumstances, and from Otaheite cano, as much aa 60 
maninds, being upwards of 2 tons, from tho same surfhes ; and 
of this tho cost of cultivation was ostimated at 16 Rupoos. 

Accordingly, tho valuc of indigo factorios voso; lands 

were ongorly secured in tho supposed frnitful districts, and 
associations were formed. for developing thoir resources in” 
“this now and inviting branch of cultivation: enpital was 
laxgely, embarked, and mills and machinory imported for 


carrying it ont with skill and spivit. 
aK 
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But the evil gonins which had prosided over all former 
altempts of tho samo nature seemed alill to prevail, and 
sadly disappointing to all concerned have beon tho results 
of these onterprizing speculations, Four yenrs had not 
elapsed since tho promulgation of tho flattoving ostimates of 
profit above roforred to whon all engaged in carrying thom 
out confossed thoir disappointmont, and the history of the 
sugav works thet have hoon estublished on tha faith of them 
comprises one wuinterrupted eataloguo of losses and lis. 
astors A-mills broke down in the midst of crop—the white- 
ants donlt dostruction to wholo tracts of cane, preferring 
ahvays tho finost variotios—in ono your trought stunted or 
entirely dostroyed the crop—in tho next an inundation, sueli 
ag had not been known boforo for many yours, swopt tho low- 
er parts of tho district and buvied at onco the cancs and the 
hopes of tho plantor ; such ‘tirhoot sugar as arrived in Onl- 
cutte for solo during theso years was goncrally of an inforior 
quality, and from the results of somo shipmonts of it mado to 
England it acquired tho character of detoriorating groutly on 
tho voyago home : othex*parecls wore bought by tho Caloutte 
refiners and wore pronounced by them to be woalor than na- 
tive sugars of a corresponding dogreo of reflnemont ; and opini- 
ons now hogan to civeulato, that Tirhoot ospecially. was not 
adapted from the nature of its soil for sugar-cano cultivation, 
owing to tho ebundmice of nitrous and othor salts in its com- 
position, causing ® wenlaoss in the crystal of the sugar, and 
& groat tondency in it to deliquicsce, to which causes ite in- 
forioxity of quality was in great monsuve alivibuicd. It may 
be xomarked finally, as a peculiar charnctoristis of these fnil- 
wres in the Tirhoot district, that scarcoly two of the plantors 
who were most deeply interested in the cultivation were found 
to agreo as to the prevailiny cause to which thoy may be 
attributed : for howover much minox disadvantagos, local ox 
otherwise, may havo operated in particular instances, yet 
where the faihures wore of so goneral und wide-spread a nabue 
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as in this instance, somo primary influence to which they wore 
mainly to be attributed, was naturally looked for, 

Probably some of tho gentlemen reforred to may consider 
it on instance of presumption, for one but little acquainted 
with thoiy districts to offor an opinion as bo the xoal nature of 
this prevailing cause of failure: yot this should not deter mo 
from stating it to thom, and. to all others interested, as tho re- 
sult of a pretty genoral onquiry into the history of thoi pro- 
gress, aidod by the valuable opinions of some of their body who 
have been most deoply cngaged in tho cultivation, and by my 
own practical exporionce of somo of the difficulties they have 
had to oncountor, and rendered moro camost by the deep in- 
torest I havo all along folt in their success, 

Briofly then, my opinion is, hat this provailing cause his 

cen a want of calculation, My reasons for this conclusion 1 
will ondeavowr to explain, 

Bist, the ostimates of profit wore genavally framod from the 

‘ exporimental rosults of o small petch of cane, never oxcecding 
80 to 50 boegahs, and genorally much loss, grown near tho 
plantor’s vesidence. ‘This was cavofully watched by tho plan. 
ter himself through overy stage of its cultivation, plontifully 
manured from his bullock house or stahlos, or with the rich 
rofuso from his indigo vate: it waa kopt carofully wooded, 
dug, and watoved, mid in short, mado a sort of pot cultivation : 
it was thon crushed in duo songon, and yiolded a good rate of 
produco in sugar por boagah, say 20 maunds: it was lhonco 
argued, that as 20 times 60 is cqual bo 1,000, a thousend bee. 
gahs of cultivation would yicld in the same proportion, or 
20,000 maunds: but it wns not calculated that it would bo 
difficult or impossible to cultivate the larger surface with tho 
same proportionate attention as the smallor, to supply the 
samo proportion of manuros por beagth, nor to clovoto that 
equal share of suporintendonco from tho porsonal and nlmost 

» daily visits of the individual most intorestod in its suecoss, tho 
planter himself: its Mmanngomont was more froquoutly left to 
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tho assistant, European or Native, who had no direct interest 
in the out-lurn, and had generally a too wido-sproad cultiva. 
tion to supervise cMiciontly, Ono instance camo Lo my know- 
ledgo, where the manager of sugar works with 1,600 bee. 
gahs of cultivation, lad to rido ninco miles in a direct line 
betaveon its two oxtromitios Lo visit all. 

The necessity of irrigation for tho growth, or in somo cases, 
for the vory vitalily of tho plant through a dry season; or 
when its necessity was recognized, the expones of applying it 
to many situations appropriated for cane, were not sullici- 
ently calculated. In other casos, it was not considored that 
the ground was subject to inundation, and that the submer- 
sion of the cane for wocks togethor was cortain dostruction. to 
it; and consequontly sufliciont caro was not taken to soloct 
lands beyond tho reach of such casualtics. 

The exponce in tho shapo of rent seems also to hayo 
fallen vory heavily on the cultivation of some factories : many 
thousand Rupees wore advanced to tho Zumeondarg on the 
seourity of Talooks, ‘that is, tho privilege of collccting the 
rents in cortain villages, the planter thoreby acquiring stich 
power in the villagos so held by him as to onablo him to 
appropriato for his own cultivation such of their lands as 
might suit his purpose, on allowing o friv vent for the samo 
to the ryots: but it was not sufficiontly calculated, that as 
no interest was allowed to tho planter on thoso advances, 
and that he had, meanwhile, 10 incur heavy charges thereon, 
in the way of interest and commissions to tho Coleutta 
agent advancing the fds to him, the expence of tho anual 
land vent to the planter was groatly enhanced thoreby, 

Tho consequence of theso misapprchensions was, that both 
tho nolual cost of the cultivation far exccoded, as tho yield 
both in quantity and quality of tho sugar produced (oll 
below the estimates on which tho profits were reckoned. 
Tho interost on the block, which comprised tho exponsivo 
machinery imported from [ngland, being divided over the 
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small quantities of sugar produced at each {notory, tondod 
furthor to licighton the evil. hove nooded only a season or 
two of unfavorable weather for tho growth of tho cano, and 
a vo-action bringing low prices in the selling market, {0 com- 
plote the discomfiluvo of tho planters: those misfortunes Loo 
they havo had to beax, and their lossos havo beon so goneval, 
that it is now roported the cullivation is to bo abandoned 
by most of thom. 

The above remarks, though principally referring to ono 
or two districts, ara applicable with nemly equal force to 
what has befallon in all. In Tirhoot alone, however, it has 
been computed that about a million storling has beon sunk 
duving five yours, to cover the losses incurred by this cullivn. 
tion, including tho outlay on machinory and factories ; anid 
with not one instance of profil acoring as tho rosult of the 
speculation over that poriod. 

T have discussed those matters at some longth, bocnuse 
so univorgal a course of failures has naturally givon riso to 
the question whether, in fact, the two divisions of the art 
of sugar making in India, namoly, the prodnetion of tho crudo 
extract or goor, md tho conversion of tho lntlor into dey 
sugar, car bo snccossfully amalgamatod into v single procoss, 
Argumonts, founded on tho recognized principle of tho ad-| 
vantages dorived from the “ division of labor” in othor gront! 
branches of industry, have heon adduced in support of tho! 
system hitherto pursued in India, of leaving the production 

tho orude matorials, goor, khaur, &e., in the hands of tho 
Native cultivator, and the task of manufactming the latter 
into fine sugar to tho rofluer: and ib cannot be doniod, that 
this systom has in ils favor the prestige of succoss hitherto, 
whether wa consider tho genoral prosperity of the Nativo 
refiners, or tho fortunato results to some of their Euwopom 
compotitors in Bengal, who haye brought experience and 
prudence to unite with the aivantages of the sciontifie pra 
coss andl improved machinery of the home refiners. 
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Yet there seems no good reason why these advantages 
f the “division of labor” should be incompatible with those 
actu to he derived from tho concentration of the seva- 
yal processes to such extent, as will admit of their being begun 
and completed under. the same pvoprictorship and manage. 
ment, from the cultivation of the cane to the last stage of - 
yefinoment of tho sugar; of carying through tho manufac. 
ture from the cane-erushing to the rofining by one process ; 
and of applying European capital and machinery for the por- 
fection of the whole: and this, I bolicve, is to bo offected 
by giving to all the parties omployod a direct intovest in the 
success of their respective branches. of the businoss, by a 
judicious scheme of task-work to be applied throughout, If 
we cnguire into the regime of our mines, our cotton facto. 
_xies, and other great systems of industry at homo, wo shall 
find this plan of task-work in. almost universal oporation: 
the workman has a cortain portion of daily labor allotted 
to him, and its completion in an efficiont mannoy ensures 
him. a. corresponding return in wagos at the ond of ovory 
eck. The labor of the form is conducted on similar princi. 
les, and were they more. gonerally introduced into India, 
in place of the pernicious aystom, of advances on. ryotty oulti. 
vation, or the uncertain employment of laborers by the. day, 
their bouefits would soon become apparent in gm as in all 
other branches of Native production, 

As I purpose, in a separate chapter, entering into the de- 
tails of the system I would recommend for carrying out theso 
principles, I need not pursue the subject further here beyond 
stating my conviction that the profitably combining the cul- 
tivation of the cane, and the manufacture of tho very best su« 
gar therefrom, is not only practicable in India as well as else- 
whore, but that it will yet, notwithstanding all tho abortive 
attempts hitherto to carry it out, be ultimately not only sue- 
cossful, but will be found tho most economical modo of opera~ 
tion, if set shout with sound viows and sobor calenlations as 
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of the “memis to an end” to he employed throughout: its 


multifarious letaila, v” 
To: entér into any doscription of the modes of onltivation: 


_ and manufacture hitherto pursued by tho Huropean plantors 


in the districts above voferred to. scoms unnecessary, Inasmuch 
as thove is no appoaranco of their having assumed. any regular 
system, of proceeding,—any one plan. which has been recog. 
nizod.as a standard-or guide for the operations of the rest; on 
the contyary, opinions differ widely on most points connected 
with the subject. The Otaheite cano was, at its frst introduc 
tign, highly prized, and the produco it yielded per hoogah so 
fay surpassed that of any othor varioty, as to ostablish a pretly 
gonoral opinion that any extra exponce incurred in its eultive- 


tion was moro than componsated for by tho rosults of ity yiold, 
. A yoar or two after its introduction however, its virtues wore 


found to have much dogonorated, ond its greater liability to 
the ravages of white-ants, and. the high cultivation it required | 
ag compared with other variotios, now lost for it its chnrac- 


«texas the favorite, and the China and Nativo kinds came 


more into request as boing hardior and involving loss visk iu 


* their retiams, All concoivablo methods of planting have beon 


tried in tw, and little or-no mmanimity of opinion has yet 
awison as to which claims the proforonce, Milla of various 


* descriptions have beon adopted, worked by storm and by cat. 


tle, but tho. former aro of course univorsnlly profervail. Aa 
to tho vast suporiovity of the vacuum pan in the concontration 
of the sugar there is no differonco of opitiion; though many 
question whethor tho great exponce incurred by its adoption 
is componsatod for hy tho improved quality of tho sugar it 
produces over what is obtained by tho old West India plan 
of a series; ov “battory,” of open pans, - Tig great drawback 
is no doubt its oxpenco, and it is urgod with much ronson, 
that so costly an apporntus entails a heavy burthon in tho 
shapo of interest on block to bo divided over the small qum- 
tity of sugar that can bo boiled in it duving tho gathering 
Q 
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in of a cane crop which lasts for two, or ab moat three 
months, while for the romaindor of the year tho wholo ma- 
chinery lies mmomployed ; and that a vory groat improvement 
in quality must be ostablished to warrant tho adoption of , 
such means in preference to tho open pan process, for which 
much. less outlay of capital is required. As o partial romedy 
for this great drawback in oxponco, it has boon proposed. by 
some of the plantors, in addition to their full crop in the 
vicinity of the factory where tho vacuum pan is set wp, and 
which should be sufficiently cxtensive to omploy it through. 
out ordinary crop timo, to creat outworks, comprising morely 
a mill and open pang, in'tho midst of an adjacont oullivation, 
~ whore the cano juice could be oxtracted and partially boiled, 
bringing it to such a density as to obviate all risk of its 
detoriorating from fermentation, yot not so much as to injwed 
it by too long exposure to a high boiling temperature: this 
semi-liquid sugar was then to be kept in casks ov othor vessels 
until the vacuum pan was available to completo the procors 
by orystalizing it and ovaporating the remaindov of its wator : 
and it was computed, that the produce of two of these oul» 
works in addition to tho crop in tho vicinity of tho vacuum 
pan, would suffico to keop tho Inttor in full work Lor 8 or 0 
months of the year, This plan howeyor has not, I beliova, 
had the test of exporionce, and {hore are so many apparent 
objections to it, in the exponco of casks to coninin the somi- 
liquid sugar, and of its transport to tho main works in that 
state; besides the intorest on tho capital sunk in such raw 
material for scvoral months, beyond what would bo requisite 
were it boiled at once into marketablo sugar ; as woll as in the 
outlay for tho outworks thomsolyos, aud other disadvantages 
in the risk of deterioration of the sugar, &., which will readi- 
ly strike any person experienced in such mattors, that T beliove 
few will be found to risk thoir cnpital in the oxperiment, 
A more obvious means of overcoming this diffieully of tho 
great expence of vacuum apparatus, is to chooso tho site of 
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tho intended sugm' plantation in tho vicinity of somo ostal- 
lished mart for native raw sugars, or al lonst on somo navign- 
ble sizeam, which would admit of such material boing convoyed 
to tho works by water-carvingo throughout tho year ; so as Lo 
onable the proprictar to convert tho sugar house into a relinovy 
ding the months il is nol occupied in taking ofl his own 
carte arop. 


CITAPTER TI. 





ON THE BUST METHOD O¥ CANE OULTIVATION BY HUROPEANK, 


Tin advice offered in this chaptor J do not wish to be 
considored as laid down with any great degreo of dogma- 
tism: tho subject is ono on which T bolieve wo havo still » 
goat doal to loarn, aud 4o gathor from further oxpovience : 
tho following instructions howovor may bo recoived as Lhe 
vosull of no small dogreo of sty devoted to il, assisted hy 
practical oxporimants, oxtonding over severnl years, and moro 
or less successful in theiy vesulls: and though those oxperi- 
ments wore conductod in ono district of Bengal only, Burd. 
wan, thoy woro sufficient Lo sflord a practical knowloilgs 
of such general principles of the cultivation ax avo applicable 
4o all parts of the Prosidoncy. 


Plan and size of cullivation. 


A sugar ostate of the presont day should uover be stab. 
lished without tho nid of all tho improved means in ma- 
chinory, aided by steam. power, for oxtuncting the juico from 
the cana and convorling it into sugar. The grand im. 
provement in modern sugar manufaelure, the vacuum pan, 
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should especially bo considored as au indisponsible adjunct 
to it. Neithor should tho lattor he of too small a size, but 
of such capacity as will admit of that gradual growth of tho 
crystal by succossivo additions of fresh sugar liquor to the 
granulating mass as is requisite for tho formation of a stroug 
full-grainod sugar: tho smallesl-sized pan compatible with, 
this advantage, I consider to bo ono capable of containing 
and bringing to the state of orystulization at least 8 tons’ 
weight of sugar, Vacuum pans of this capacily have been 
made on differont models as to shape and dimonsions, but 
I would recommend as worthy of confidonco that known 
as the sovon foot pan, that being the monsuro of its internal 
diameter at tho broadest part, where tho uppor and Jowor 
hemisphores ave conncetod. A pan of this size, well supplied 
with steam, aad properly filted with o steam worm and 
jacket, » good air pump, and plentiful supply of condensing 
water, and with the whole apparatus in good ordor, is suff. 
cient to boil off with onse 360 maunds of nneured sugar 
per diom, commoncing with the cano juico already evapora 
ed by othor moans to tho consistency of 26 dogroas of 
Bauwmo’s scalo: tho proportion of molasses to tho crystal. 
izablo substanco in this wnoured suger will of course vary 
with the quality of tho sugar-cano, and tho dogroo of skill 
with which il has beon manufactured, Allowing howover 
40 per cont. of tho mass for molasses as a fair average, 
it follows that a pan of tho sizo doseribed will be equal to 
the production of 206 maunds, or about 73 tons of dry sugar 
per diom. 

Tho average yicld of uncurod suger from the weight of 
ripe cano in Bengal may bo taken al 8 to 9 por cont, At 
tho average of 8% per cont, it will bo found, that to provide 
the above quantity of sugar for tho vacuum pan, a supply 
of about 4,000 bazar maunds of cano will bo required daily, 
And ag the avorage yield in weight of euno por beogsh, 
one-fowth being plant canes and three-fourths rauttoons, may 
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be taken af 150 maunds,* it follows that about 264 booguhs 
of such cane will bo yequired to be cul ad orushod daily 
to keep up this supply: applying this rate of daily work to 
a cultivation of 2,000 bocgahs, givos 75 working days in all 
as the manufacturing season for an estate of thal extont: 
ox three months’ work on the average of 26 working days por 
month, And it follows, that such an ostate by the above 
calculations should yield an annual produco of about 15,600 
bazar maunds, or 570 tons of sugar; and in addition theroto 
10,400 baer maunds or 880 tons of molasses, besides skim-~ 
mings, equivalent 10 tho production of 60 10 60,000 gallons 
proof strongth of very superior sum, 

In the chapter on Nutivo cultivation it was statod, that 
15 maunds of goor might be talcon as tho average produce of 
a beegah: of this howovor, 124 per cont. ab loast is divi 
and scum, which is lost in tho subsoquent pyocosses of con. 
verting it into cloan and pure sugar, loaving alffit 18 nyaunds 
of wnewed sugar only, in lion of 15 maunds of goor;s and 
this will be found fo bo the woight of produco ay obinined 
by the above calculation: tho oquivalont in dry cured sugar 
Deing on an averago 74 mamuuls por hoogah, 

Lt is vory fw moro profitable lo have a small estnto, com- 
pect and woll cultivated, than a largo and seattored oul 
tivation dificult Lo overlook and control; anc 1 consider, 
ono of the above oxtont, 2,000 beogahs, being sullicient for 
tho employment of ono vacuum pan, t0 bo tho ulmost Uhnt 
should bo undertaken for tho supply of any ono factory, 
Lot this bo well ovorlooked, and it will bo found moro pro- 
duetive than an ostete of double tho size, slretehing beyond 


* ‘This avorago J have emloulated as follows :—~ 
Veron one-fourth plant-cancs, averago 180 maunds por boogah, 
Ditto wsesee Ist Rattoong, .6.. 160 ditto, 
Ditto ssseee Bnd Uattoong, .... 140 ditto. 
Ditto «ie Hrd Rattuons, »... 120 ditto, 
Avorngo of the wholo, 150 
1 ‘Chis vofora Wo sugar propa od in & Muropenn rofinay. 
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the rendy suporvision of the owner, and left necessarily to 
tho care of subordinates less interested in ils success, and 
involving oxtravagant outlay in us gathering in for manufac. 
two. Mr. L. Wray, a West India planter, who had some 
exporionce of India cano cultivation in the Goruekporo dis. 
trict, and who published some papers on tho subjoct in 1813, 
under the title of “ the Sugar Plantor’s Companion,” romarks, 
that 500 acres, cqual to about 1,500 Bengal hecgahs, is 
considered in Jamaica a vory largo estate: and wnloss the 
lands be very compact, and nono of thom in straggling 
patches, as wo usually find cano cultivation in India, it would 
be better ovon not to oxceed this breadth of cultivation for 
one seb of works; and whero this oxtent of good Ind cannot 
be procured, with the advantages of compactness and lying 
close to the works, it would be proforable to abandon. tho 
project altogether ; as a less extont than this would uot pro- 
duce sugar stificient to warrant the outlay for vacuum pan 
appuratus: unloss indeed, tho latter wore also mado available 
as a wefinery of Nativo raw sugars, procurablo with facility 
for such purpose, 


Choice of « site, 


This is a matter of yory groal importance, as on. tho judg. 
mont displayed therein, tho future success ov failure of the 
undertaking must gronlly depend. ‘There are two considera. 
tions of great momont in this solection; the fitness of tho 
soil for cane cultivation, and the facilities for wator or land. 
carriage to and from tho works which tho situation may 
afford, A third condition which is hardly of less cousa- 
quenee than those above givon is, that the land should be 
above the reach of all ordinary inundation from the rivors, 

The quality of soil preferred by the Native cultivators lag 
already heen described in the chapter on their mado of 
culture, and the soundness of their choico is vorified hy all 
who havo had experience im the mattor: a cold black maul, 
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and a very smmdy soil are equally unfit for the purpose, but 
most othors may be rendoxed capable of yiolding good crops 
by menns of manuring ond other preparation: most soils 
in which tho red or yellow clays pordominato avo well anited 
for it, and a mixturo of forrnginous or calcavcous matter, 
especially the lator, ave valuable qualities. 

Tho soils of Lowor Bengal avo mostly of alluvial origin, and 
the character of the country slightly undulating : tho highor Je- 
vels, though frequently too sandy, avo on the whole well adapt- 
od for cane, so long as thoy are within the reach of irrigation: 
the intormedinte low-lands ave more gonorally of the cold black 
or very sandy description, move adaptod from thoir situation 
for paddy cultivation, to which they are gcnorally appropriat~ 
ed. Tho banks of tho small rivers which pormento most of Lho 
districts, are frequently high and of suitable soil, and J do not 
know any position that could be chosen mor favorable fox cano 
cultivation than. a tract stretching slong tho high margins of 
one of these streams ; not only for the generally dosivable na- 
ture of the soil, but alsa for the no less important advantages 
it would afford of irrigation, aud of wator-carriaga, as well for 
conveying the manures to the field, as for bringing tho cana 
thorefrom to tho mill, As already hinted, tho lands should 
ho so choson as to havo all the canc picocs lying as closo to- 
gother as possible, both for tho grentor fneility of snporin- 
tending tho cultivation, and diminishing tho cost of carriago, 
as well as that of irrigation, as will bo explained horonttor ; 
and for tho sano reasons, tho spot fixed upon Lor tho site of 
the fnctory and monagor’s dwelling house, which should ad. 
join cach othor, should bo ag near as possible bo the contre of 
tho estato, 

It is impovtant also, that the sito of tho works should be 
chosen in ono of the highest spots, as well as closo 10 tho 
navigable stream, if such an advantago has been scoured: at 
all ovonts, it is essential for it to be loented on tho margin of 
soma river or inke where am milimilod supply of good water 
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may be depended wpow throughout the year, A high tevel be. 
ing thus availed of, throughout the months during which the 
steam engine is not employed in working the emo mill, its 
power may be vory economically applied in pumping wator 
for the ivrigntion of tho enna lands: in this cago tho distribu. 
tion of the wator from the highor lovel will bo ensy, its 
flow vequiting only to bo divected along rough channols cut 
in the ground, and so condusted from field to fold, with por. 
haps tho nid of ono or two lifts only, which can be offocted 
by the native modos described in a former chaptor, for the 
more distant parts of the culfivation. Bosides the aid of tho 
cone-mill ongino in pumping wator, as suggested, a good 
supply of refuso water is also constantly procurablo from a 
vacuum prin sugar-house when at work; such as the con. 
dense water from tho aiv pump, the overflow from tho feod 
apparatus to the ‘steam boilors, and from tho rofrigovating 
of tho still; all of which may be economisod. for tho irrigation 
of the enane ficlds without any additional exponco for pump. 
ing if the sito of tho works ba on an elovated level, 


Laying out and preparation of the ground. 


Aftor tho satisfactory solection of a sito, tho next businuss 
is the dividing out tho ground into convoniont picces: no cer. 
tain ule can be given as to tho sivo of those, depending ax it 
must on the different levels of tho ground and tho intomup. 
tions it is subject to in tho shape of roads and. rivulots ; but 
if possible, they should not be of less oxtent than 10 heogahs 
nor larger than 60 to 60 beegahs: the Jargor the piece the 
loss oxponco will ho incurred por beegah in ditching oy foncing 
it; and tho danger of damage from white-ants is diminished 
In proportion to tho less oxtent of bank or pathway divisions 
in the field, which ,always sorvo to harbour those and other 
vermin: and there is no doubl, that tho frequent hauels 
or small ridges in the lands in Bengal, owing to the numer. 
ous pelfy tenements into which thoy aro divided, by leaving 


CAND CULTIVAINON NY EUROPUANS. 12] 


go many divisions and corners never disturbed by tho plough 
afford no small cncouragoment to the ants, rals, &e, wilh 
which they aro infested. On tho othor hand, 9 cano-pioco 
oxeceding tho lnvits T have advised for a conveniont sizo, is 
not only dificult to oxamine thoroughly after Uho cma is 
high, and 10 measure out for task-worlk in tho cultivation, 
but also becomes difficult of access to all ils parts, owing Lo 
the distance of a portion of it from tho cart xond or river 
by which it communicatcs with tho works; and tho incon- 
vonience thoveby entailed, in manuring and gathoring in 
erop, will be readily understood without furthor argmnont, 
The picces having beon divided out, the next consideration 
is to provide for their officiont drainage, a matter of not a 
whit the less importanco then the provision for Uheiv sulliciont 
invigation when requisile, md which should bo considered 
one of tho first principles of canc planting in Bengal. Tf the 
lieavy rain is allowed 10 lodgo on tho fiold, and gradually 
evaporate or subside into the ground instead of finding a free 
egross, tho roots of tho plant begin to deeny, the loaves tm 
yollow and sickly, and ily growth is stunted ; added to which, 
the ground becomes so soft and spongy ay to vonder it ime 
possible to bo worked by spade or matlock, mid yank grass 
and weeds soon spring up, oxhanaling tho soil as tho emo 
Janguishes : thoso oflocls avo vory soon visiblo aftor tho water 
has once become stagnant on the ficld; so that thoir oflicient 
dvainage from rain water, and elovation whove tho reach of 
inuidation from the rivers, avo very essential to the snecoss 
of the crop, Tho ditches formed by the carth thvown np for 
tho boundary hedge of tho field may bo vendored subsorviont 
to this purpose, by opening ® communication from thom 
to the main drain which carvics off tho aconmulated water 
4o the nonrost tivor: in addition to these, smullor or cross 
drains should bo mado at distancos of 120 feat apart, running 
across tho cane-piscos, md communicating wilh the dilches 
at cither side of the field. ‘Those ditches or outer drains 
tt 


122 ON TIT TSR aTTTON or 


should be 8 fect deop, and the samo in width at top, with 
sloping sides, so thet the bottom is only 1 foot wide; aud the 
smallor ox cross drains should bo 2 fect doep by tho same 
in broadth at top, and sloping to a widih of 6 inches ab the 
bottom: drains of this form will bo found to ation much 
longor than thoso having porpendicular sides. ‘Tho size of 
the main drain must of couso be regulated by the numbor 
and longth of tho drains from the flold loading into it, The 
earth that is dng up in making tho cross drains should be 
thrown to a distance on tho ficld, so as rather to assist tho 
slope, and consequontily tho flow of wator to thom, which 
would be impoded wero it loft banked on euch sido of the 
dyain itsolf; when onco well mado, thoy require but litle 
care to keep them in ordox, nothing moro being reruisite 
than to clear them of any silt that may havo accumulated, 
two or three times during tho year. 

Lands intended for cano in Bongal aro gonorally pretty 
free from weed or junglo; but should any now lant bo appro 
printed for this purpose, it will bo necessary to commanco its 
preparation by destroying all largo bush that may bo upon 
it, ond cutting out of the ground such roots as might impodo 
tho progress of tho plough, or stroke of tho mattoak, Ln all 
lands newly turned to canc purposes, I would strongly nilvise 
tho planter 19 commonco with a deop hooing, which is por 
formod with tho dehroo, a kind of mattock about 16 or sowie. 
times 18 inches long, and of several soovs weight, fixod to 
the end of a 8 foct long handle :* this instrumont onters the 
ground at an angle with its surfaco, tho Inboror with a loavy 
stroke causing it to penotrate about a foot deep, ad tum- 
ing up a large clod of carth at each blow; it consequently 
twns up moro subsoil than is over veachod by the native 
plough. ‘’on good workmon can tum up aboogah of ground in 
this way, as a day’s work; Inboring 7 or 8 hours ouly, as the 
work is heavy for natives. Tho Dhangas ox hill coolics avo tho 

* Seo plato 1, 
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most oxport at it, ‘ho bost sonson for matlock hooing is in 
Octobor or Novombor, whilo sulficion, moisture romaing in 
the oarth to rondor it casily worked: tho succcading cold 
wenthor thon cracks tho clods, vondoring thom friable, and 
more casily reduced by the plough in the ensuing spring. 
During thg next 8 or d:months of the cold and dry wonthor, 
tho timo should be ocoupiod’ in carling o» boating oul tho 
manure to tho ficlds, whore it should stand in convoniont 
hoaps until roguired to be spread; this provonts tho nocossity 
of tho cattle and lnborers being diverted to this work aftor- 
wards, when thoy aro more required in attonding to tho 
ploughing and planting. ‘Tho following aro the mamunos 
which can be best availed of, and which 1 shell refer to in 
tho order in which thoy should claim tho plantor’s attontion. 
lst. Catdle dung, which is a mano no less valuablo 
than casily obtainablo, owing to tho numorous hords of catilo 
which are kopt in almost ovory villago of India, ag woll os 
tho cortain supply which the plantory mny always depond 
upon from his own cattlo-sheds ; thosa should bo constructed 
with floor sloping from cach side of tho house towards 
tho middle, along which n small brick gutter should bo sui 
in tho Noor to carry off Uno uring, aud all washings of the 
housa, into tho manuro pit: the Intlor should bo dug a short 
distance from ono ond of tho entle-shod, and of snilloiont 
sizo to hold the collections of six months of ils swoopiugs: 
the carth thrown, up in digging this pit should bo banked 
round its margin. to proyont tho rain wator from tho surface 
of tho ground flowing into il, LL is proforable if it em he 
allowed to decay for five or six mouths provious fo ily lm. 
port to tho field, and foy this purposo tho contonts of tho pit 
may bo takon out and yell heaped up at ono sido, or a 
socond pit may ho dug, so that one may ho filled while the 
contents of the othor decay in succession, ‘Cho Nativos ex. 
pend a great portion of thoir cattle dung by drying ib in tho 
sun and burning it ay fuel; bul thoy ave easily induced to 
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store it up for salo to tho planter, and whon onco a market is 
found for it, a largo quantity may gonovally bo obtained in 
this way at a trifling cost. 

Tho planter should also cconomiso the sweopings of hia 
stable and sheop houso in tho samo way: on a sugar cstale, 
no such resource of manuro, howovor small, shoyld bo suffor- 
cil to be wasted, 

2nd. Cane Trash, whon woll rotted, forms also a very fino 
manwe, Whon-tho concentration of tho juico is eflectod in 
tho vacuum pan, and the open coppers aro omployed only 
4o evaporatio tho wator of tho eano juice 10 bring it to tho 
consistonoy of a thin syrup, © largo proportion of the cane 
trash is always ayailablo for manure, An economical mode 
of preparing it for tho fleld is to dig » pit in tho vicinity 
of the still-houso, if thore be ono on tho works, and after 
filling it with the trash to allow tho wasto drain of the slill 
to communicate wilh it: this will carry owt tho spont-wash 
or vofuse dunder of the still, tho washings of tho formonting 
yats, &c. daily to flow ovor tho trash, thorohy not only 
assisting its decomposition, but rendering it, more valuublo 
as ® manure by onriching it with tho decomposed sugar 
presont in tho dundor, Tf the mass is allowod to formont 
with this assistance, from tho timo of the cano crushing wntil 
tho poriod for carting it to tho fiolds in the following Jamary 
or Tobruary, it is thon well flted for uso, Tf Dr. Liebig’s 
theory, of the decomposed. constituents of any pleut forming 
tho finest manure to assist its reproduction, may bo confided 
in, this should form, without excoption, the best compost 
for manuring cane Innds, 

8rd, Deeayed cane leaves also form a manuwro of similar 
character to tho preceding, Aftor tho cane hes been cut 
and stripped of its leaves, and tho latter avo left on tho fold, 
they should be collected in heaps on somo convoniont spots 
near the field, and at tho distance of a beegah ov so apart; 

a light covoring of carth should thon ho sproad over them 
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to pross thom togothor and assist their decomposition, which 
tho suecceding rains gonorally suffice to completa, and tho 
heap is ready for nso as manure for tho following season. This 
TL consider s more cconomical method of using them than 
burning the loaves on the ground, as is sometimes praotixed, 

4th, Tank earth is much prizcd as a manure for emo 
throughout Bengal, and doscrvedly so. It is tho sedimont 
procured from the bottom of sucli tanks or shallow rivulols 
as remain filled with water during tho greater part of tho 
year, but which is ovaporated andor the influonco of tho hot 
dvy winds of March or April, and at this timo 8 or 10 inches 
of a rich deposit may bo dug trom their bods, which is valna- 
blo as 2 manure in proportion to tho time which has olapsyed 
sinco the last similar stratum was xomoved from thom. 

5th. Scum from the evaporating coppors and clarifiers is a 
rich manure, and should bo thrown into a pit near the boiling 
houso, as it is collected daily, Whon tho fnctory is used ag 
a refinery of native sugars, during tho months it is nob on. 
gaged in taking off the canc crop tho cullivation is assisted 
by tho Inxgo accwnulation of soum daily dovived trom this 
source, Jt should however bo weld decomposed Wolove its 
application to tho flolds, othorwiso its highly formontativa 
qualitios scom to acl ag too groat a stimulus {o tho canes, 
giving thom a sickly appearance, and causing a check to their 
growth, from which thoy tako along timo to recover, 

Gth. Seetee or tho decayed Teaves and stalks of the indigo 
plant, afler ils coloring matter is oxtvacted, ts alko a good 
manuwro, and within tho roach of most sugar planters in 
Bengal, It should howovor have boon allowed to deeay ab 
least two years boforo it is fit for uve as a manuro: for 
should any woody fibro of tho stalks remain wmdecomposod, 
At will inovitably attract tho white-ants whon sprond. on tho 
field. Its decay would ho much assisted, and ils qualily ox 
& manure improved, by allowing Uho rofuse water from Uo 
indigo vais, nflor tho feculw haye subsided, to flow ovor ik. 
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his vefuso water is also. of itself » potont manure, ‘and . 
should thoro ho any cane Imnd so situated with respect to 
tho indigo vais, as-to allow this wator to flow ovor it during 
any stago of its cultivation, its valuablo proportics aro soon 
visiblo in tho crop, 
7th, Ashes from the cane-trash, whon bunt ag fuel wider 
the ovapornting coppors, ato highly prizod as a manuro by 
tho West India planter. The quantity compared with tho 
land cultivated being small, I advise their being mixed in 
tho same pit with tho seum or decaying enne-trash ; whoreby 
' their virtues will bo moro widely distributed, consisting pro- 
pably in the ‘alkaline salts thoy contain, than if used sopn- 
rately, -I considor ‘coal ashos ox cinders to bo of Jittle or no 
yoluo asa cano manure, ; 
8th, Bone dust has noyor, I bolievo, boon applied on n large 
scale as a manure in Bongal ; though judging from tho success . 
which has eyorywhere attended its use ‘in Muvopo, it do- 
soxves overy attontion hore, Bones of cattle ave plontifw and 
cheap in most parts of the country. In the Burdwan dis. 
trict, I procured any quantity. at the rate of 4 te 6 maunis 
por rupee, delivered at tho works, oqual to about 12 shillings 
- por ton; and the common dakee, oy padel mortar, or any 
other simple contrivance, may be availed of to rodueo them 
to powder at a proportionate low cost: or the moro recent 
and. better approved plan of reducing thom by solution in 
dilute sulphuric acid might bo availed of my whore in the 
vicinity of Caloutta, whore this acid is procurable at « mode- 
rate cost. : 
Oth. Oil-cake is considored by tho Natives the vory finest 
manure for the sugar-cano, its fortilizing qualities bong not 
Jess valucd than its property of keeping off white-onts from 
the cano. In lands infested with these vermin, T would cor. 
- tainly recommond its use, though its great oxpouce in most 
localities would forbid its general npplication: «a hand-full 
~ thrown into each cana hole in planting, which will consume 
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at.tho rato of about two maunds por boegnh, and a similar 
quantity dug into the earth around the roots after the first 
threo or four weeks of growth, will gonorally suffices to pre« 
serve thom from the ants until tho cano hag acquired sulll. 
ciont stvongth to be in less danger. from thom; for it is 
always vomarked, that they attack tho plants which are of 
wonkly appearance and in want of moisture, in preference 
to those of a Inxurinnt vegetation, Tho Natives, in addition 
to their ordinary: supplics of manuro, apply oil-cako to the 
extent frequontly of seven ov oight maunds per beegah; and 
where it is not too expensive and supplics of other manures 
are short, it may be anfely substituted in tho proportion of 
eight maunds per beogah in lion of 100 mamnds of cattle dung 
or other equivalent substance. 

Tho above are the manwres casily obtainable by my plan. 
ter, and as they avo found. to answor all practical purposes, 
I do not discuss tho merits of other kinds, however yaluablo, 
the exponce of which forbids thoir gonoral application s. such 

fis guano, salt, charcoal, carbonate of lime, &a 'Bhe che. 
micnl analysis of tho different deseriptions mlxo, however 
intovosting ‘n subject to thoso who lve leisure for study« 
ing thoir aMnitics, aud tho tests wd appruntus for mualysing 
both tho soils and manures, can goldom ho roquived by the 
practical planter in India, and is therefore nob ontored npon, 
here, A knowledge of the principles of chomionl agriculture, 
which seoms fast growing up into a perfect seionce, xhonld 
not howevor be undervalued by thoso ongazed or intorested 
in Indian agriculture, and the works of Lichig and Jolson 
may bo recommended to tho perusal of all such; with the 
warning howovor, not to bo led away by tho splondid theories 
of theso philosophors into my oxtonsive schemes of experi. 
mentol planting, however promising they may appenre Av 
experiment may nlyays be mado in tho first instaneo on n 
scalo sufficiently lavge to domoustrate its worth for mare 
extonsiva’ adoption, and xt the same time so as not to ince 
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any matorial loss in tho oxpence involved in it should i ful; 
and not till its success has beon proved beyond a doubt 
and question, should it bo allowed to snporsedo the cortain 
and beaten tuack, the leading of which lo suecoss has the 
proof of past oxporiance. 

The proportion of manure to bo applied to tho land should 
Do at loast 400 maunds por beegah of catUo dung, decayed 
dvash, tank earth, or seta, or a mixture of these, on ground 
preparing for cane plants; md half this qumitity to ho added 
cach succooding year that a ratloon crop is raised from it, 
For plant-cancs, about three-fourths of the whole quantity 
should bo worked in with the last ploughiugs previons to tho 
planting, and the xomaindor should be appliod near tho roots 
of the plants with the subsequent diggings: it will bo found 
bettor to apply a portion of the difforont descriptions of 
manure to ench picco in proferonce to manuring with ono 
‘description only, It is not necessary to weigh out to each 
piece tho assigned quantity, but strong bamboo haskots 
should be procured, which, when filed, will hold half’ a maund 
cach of the differont kinds in a medium stato of drynoss ; 
and theso should afford tho means of mensuring it oithor 
on to tho lend divect if it lios adjacont, ov otherwiso into 
tho caris conveying it to its dostination nenr tho field, whore 
it should ho piled, as conveniont, in round hoaps of 100 ov 
200 mounds cach, A slight oxamination of thosa hy tha 
plantor or superintendent will onablo him to guess protty 
concotly if the fair quantily has been carried out; or by 
yo-measwing it this can bo roadily proved at any moment. 
The common bamboo cart, or hackery of Bongal, is ill adapt. 
ed for carrymg mannro; md. it will bo found chenpor to 
substitute an improvement upon those by constructing some 
rough bullock carts of wood, with sloping sides aud a mov. 
ablo plank at the hinder part, so that tho whole contonts 
may bo xeadily tilted out on their arrival at tho field, By 
having these carts all of onc size, they may bo mado also 
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mother moans of roadily monsming the quantity of manure 
they may collect at the fields. 

Assuming the proportions above givon for the xequisila 
quantity of manure per beegah to bo applied, the plentor may 
readily caloulato from tho breadth of plant and vattoon. culti« 
yation ho has undortakou, tho tolal amount he will require. 
For a cultivation of 2,000 boogahs, allowing one-fowith of 
this to be plant-cane and tho romaining three-fourths to ha 
yattoons, which contemplates a succession of three yoars’ 
ratioons after tho plant exop, ho will find 500,000 maunds of 
manure must be provided: and it behaves him to seek out 
in time for such oxtrancous supplies as may bo required to 
completo this quantity in addition to tho resources of his own 
factory and catile-sheds. Tho othor sources from which 
thoy may be looked for I havo alroady veforred 40 in the list 
of tho various manures available in Bongal. 

It must be obsorved in conclusion, that tho requisite quan. 
titios of manuro per beogah abovo ostimatad, hava reforauce 
to tho ordinary description of land in Bengal exhaustad by 
many years of continued crops; and a difforont (reatmont 
would of cow'se bo called for with rich or nowly ewlivatod 
lands, such as avo boing reclaimed from tho jungle in Go- 
ruckpore and othor districts ; and in such casos, tho plantar 
must bo guided by his judgmont in tho manuring or othor 
preparation of the ground, 

Ploughing T vecommond being porformod by tho Native 
plough; my oxporienco in the use of the English or Amoriean 
plough in Bengal not having been suiliciontly satisfactory 
to warrant my recommonding il with confidence to othors. 
Undoubtedly the latter is much moro offectual in the work 
4 porforms, and it tums up the furrow from a depth novor 
‘onched by its Native reprosontative : yot it requires so much 
nore power than the latter, as to place it quite boyond the 
itrength of tho ordinary run of Native cattle, 1 tried on 
me occasion a deseviption of Amorican plough, constructed 

s 
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hy a friend, who had paid much attontion to tho subject; 
it was of » much lighter make than ordinary, and theroby 
adaptod, as far ag possible, to tho capabilities of Indian cattle: 
yet though it was drawn ‘by four ov six of tho’ bost up-, 
country oxen, their weight and sinow proved unequal to its 
offectudl working. Tho onttle soon got distrossed, ad the 
ploughmen unwilling to wgo thom furthor: thoix dislike 
from religions projudice to distress thoir oxen being super. 
added in this instance to the Native innate antipathy to ony 
innovation on their traditional habits and customs. With 
two or three yoke of good bulaloos, I beliove, such ploughs 
ave to be worked; but tho greater diMeuliy of managing 
theso animals, and tho higher cost of thoir first purchase 
and subsequent support, aro objections which probably moro 
than countorbalance thegain dorived from their use with | 
tho English plough; and I must therefore look upon the 
latter as an experimont, until ib has beon proved by further 
trial, more economical than my own conclusions have shown 
it to bo.. We must bear in mind, that in India, neither man 
nor beast me capable of the physical oxortion thoy can un. 
dergo with case in’a colder climate; and that any oxtraordi. 
navy effort of animal strongth in tho climate of Bongal must 
genorally be followed by 8 corresponding monsuro, of xost; 
so that in fact, the moro economical offoct is found to he . 
obtnined by tho. continued and pationt exertion of lightor 
efforts, of which the Native method of ploughing affords. an 
example, than by overtaxing tho physical powots to such 
extont as fo interrupt theiv continued and regular usc, Bo- 
sides which, if the long mattock hocing, as already recom. 
mended, has been offectually performed, the necossity for 
deep ploughing is in groat measure obviated, the subsoil 
being already loosoned to noarly the same oxtont as could be 
offected by the latter, 

‘Should good showors fall in Docomber or January, so as 
partially to veduco tho clods tuned up by tho mattock,- one 
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‘or two ploughings may bo boneficially givon at this timo. 

! Afterwards, the first: showors falling subsequont to the 10th 
February should bo takon advantage of to plough again ; 
and five or-six ploughings should thou be given at conveniont 
intervals up to tho time of planting, 

It will be found much moro. economical for tho- plantor 
to keep up an officiont hord of plough cattlo of his own, than 
to depend in ‘any measure upon hired cattle or ploughs. 
Not only will. the former secure to hin a certain supply of 
valuable manure, but the greator cortainty of thoix services 
will be found no less important; for it is too much to expect © 
that the ryot will willingly spare his cattle and ploughs for 
the use of tho planter at the vory timo when he most 
requires thom for his paddy or other Native crops, for ell 
of which the plough is called for at the same season as for 
tho cano; and tho planter must thoreforo oithox be contont 
with inferior cattle and seo his work delayad, or resort. to 
coarcive moasures with his ryots, which gonorally ond, from 

_ the. ill fooling or affrays which they provoke, in boing more 
expensive.than the keoping his own hord. ‘Ton ploughs, with 
twenty-two head of cattle, which allows an oxtra puir to supply 
tho place of any that may bo occasionally off work from sick. 
ness ox othor ersualty, ave sulliciont for all the pwrposos of 100 
beegahs of cultivation ; and in ploughing, carting the manw's 
to the fields, and the eano from thence to the mill, work 
will bo found for. them throughout the yoar with vory little 
idle interval, 

Tho cattle brought from Tirhoot, Punca, and other dis. 
tricts north of the Gangos, are of larger brood, with consi- 
derably move bono aud weight, than those of Lower Bongal, 
and I would always recommond them to bo obtained for cane 
cultivation. , 

The cattle-shed should bo a long brick-walled Duilding, 
the walls about 7 foot high, standing in longth east aud 
weal, with the north wall porforated with’ air holox, 14 
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inches diametor, 4 fect from the floor, and 7 or 8 fect apart: 
tho south side should be open, excepting such pillars.as are 
vequived to support tho roof, and theso may hoe 18 inchog 
squavo and 6 feet. apart: tho roof should bo of thatch and 
gabled on the common Native plan, which rondors the shed 
much cooler than. with a flat masonry roof; 2 railed enclo- 
sure should oxtend to the south of the shed sufficiently large 
to allow of all tho cattle lying thore during tho fino nights 
of the hot season. ‘Ihe shod should measure 14 feet wide 
inside the walls, and tho longth should be proportioned to 
the number of cattle it is iutonded to shelter: for 100 hoad 
of enttle it should. be about 80 fect long, So much of the 
planter’s success must. depend upon tho health and officiency 
of his. cattle, that he will find a portion of his time woll | 
bestowed in no frequent visit to their sheds, and attontion to 
their cleanliness and liberal supply of wholesomo food. 

After tho last ploughing is comploted, and a day or so 
before planting commoncos, it is advisable to smooth down 
any romuining clods on tho soil by menus of, the Nativo 
harrow, or bamboo Iaddex, drawn ovor the surface of the ficld — 

- by a yoke of oxon, aided by the weight of the ploughman - 
standing upon it; this is a very simple and cheap contrivance, 
and I havo not found any bettor substitute for it, - 


Planting. 


Beforo proceeding to givo instructions for planting, I shall 
say a few words with voferonco to tho preparation, of the sced 
plants.* The greon tops of the ripe cano aro undoubtedly tho 
best scod for tho new crop, and as tho. cano is cut nnd 
cleaned for tho mill, theso showld bo at once tiod in bundles 
and removed from tho field to a moist and sheltered situa 
tion; such as under the shade of a largo treo, where thoy. - 
should be half buried in the carth, and their moisture pro 
served by occasional watering until tho planting songon : oil 
eako pounded and mixed with liquid mmd should. be poured |. 
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over them in tho mameyr practised by. the Natives mul des- 
oribed in. a. former chapter, ns a prosorvative from white. 
ants, ‘The Native mode of dividing and rosotting the plunts 
however, I consider as unnecessary for planting on. a large 
scalo: thove is little danger of their vogotating too strongly 
witil the middle of April, whon planting should at once com- 
mence in all situations where irrigation can bo availed of, so 
as to keep the spring crop alive until the first showors rondor 
it no Jongor necessary: but if desixable to preserve tho seed 
plants until the following month, this may be dono by rais- 
ing them from the carth, cutting off short tho leaves that 
havo sprouted from thom, and rosebling them in anathor 
similar situation, When carried to the field for planting out 
in situations whore white-ants me frequont, tho old dry leaves 
adhoring to thom-should bo roughly stripped off, as they are 
apt to attract these enemies. 

The above remarks apply to planting in April or May, 
October and November are however good months for plant. 
ing; while sufficient moisture remains in tho ground trom the 
previous rains, to bring tho vegotation so fir forward bofore 
the succeeding hot and dry weathor sots in, that tho loaves 
of tho caue may form a shelter to the ground, and sa holy 
to prosoxve its moistare to the roots: Hor planting at this 
season, the ground should bo propared provious to the sot. 
ting in of tho rains by hocing md ploughing: m ocensionnl 
ploughing is also given whenevor tho weathor pormits during 
the rains, to keep down tho woods, and tho finel ploughing 
‘and.manuring is givon a fow days before planting, which it is 
not safe to attompt later than the 15th November, miless tho 
ground be within tho xeach of irrigation, In this Octubor 
planting, tho seed is obtainod by cutting down soma. of tho 
smaller and lonst-forward onnes from tho noarest cana-picen, 
mud dividing thoi whole longth into cuttings, having two or 
three eyes in cach, ‘Choir thus being supplied frosh from 
the growing plant cusures thoit fitness for vogottuion. 
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Tho October planted crop is genorally the finest, as might 
be expected from the longer period, 14 to 16 months, allow- 
cd for its growth, arriving al maturity in the Decomber of 
the year following ils planting, or during tho suoceoding 
Jonuary. It has the advantage of the planting taking placo 
at a cooler and moro gonial sonson of tho year than with the 
spring planting, and consequently its out-door suporinton- 
denco is more easy and agrecablo, It obtains the full bonofit 
of all tho first showers of tho succceding spring, to which 
may be attributed, perhaps, moro of its aftor-luxuriance than 
to the progress in moro growth it gains during the cold and 
dxy weather, And in a largo cultivation, tho spring labors of 
planting are greatly rehoved by having a good portion of tho 
crop already growing. 

My own practical oxporionce of Octobor planting heing 
confined to the Burdwan district, I should mention that the 
China ‘cano is the only description T havo found suftlciontly 
hardy to withstand tho hoat and parching winds of tho suc. 
coeding months without tho aid of constant and oxpensive 
ivigation, In many other districts howovor, whore tho soil 
and climate are of a moro humid natwe, J have no doubt 
that less hardy varicties of cano would bo found to suecoad 
equally well, 

In planting, I find tho best plan of sovoral I havo iried, is 
to plant in rows running in straight linos from sido to sido 
of the field, in the direction of tho groatest inclination or fall ; 
so that tho spaces left between tho rows may sorve as chan- 
nels to conduct the superfluous rain water into tho crains. 
The work commences, at ono side of the field, by stretching 
two lines along its whole length 44 foot apart, and fastened 
to pegs fixed in the ground at convoniont intervals, ‘Within 
the space so enclosed, plant threo rows of cnitings, ono along 
the middle of tho space, and one as close as can woll be (lone 
to each line or string; this is dono by ono man throwing up 
the carth with the codaul or spade, so as to form holes 5 or 6 
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inchos doop, along the lino; while his companion follows drop- 
pig two or three seed plants into cach hole, and taking enro 
thot thoo may be in cach at lenst four sound oyos or buds: 
these holes are made at a distance of 2} Lect apart, moasuring 
along tho lino, from contre 10 contre of each hole, which is 
veadily done with a light bamboo rod of that longih in (ho 
hand of the man who carrios the basket of seed plants. The 
first space being filled, a space of 2} Loot is noxl moasured off 
for a channel between the rows, tho linos aro then again Inid 
down. 44 feot apart, ond the same routine procecds regularly 
throughout the cane-picco, This modo of planting is onsily 
learnt by tho natives, and requixes but little moro trouble 
or exponco than their own plan, which indeed ib very muh 
resembles. 

The West India piantor will no doubt oxpross surpriso at 
tho close planting above recommended, accustomed as ho lias 
beon to sce cano-rows sot 4 feot apart: as much as 6 feol 
apart oven has beon recommonded by somo oxporionced plan- 
tors, to facilitate as for as possible tho adinission of light md 
aix to the stoms and leaves, Such system however, [am 
convinced, is not adapted to tho climato of India, whore the 
object should bo kept in view of forming a shado with the 
foliago of tho plants to protect thoir rool and stoma from 
tho parching glare of an lidian sun, and form a partial soreon 
against the desiccating influoucs of our Tndiun hot winds 


Digging, weeding and watering. 


Aftor three or fou weeks from tho dato of planting, tho 
earth should bo loosoned with tho kodau ond heapod up 
round the xools of tho plants; aud this should bo roponted 
twico more, ot intorvals of about a fortnight. ‘With these 
two last diggings also, tho onrth should bo drawn up from the 
24 foot spaces botwoon the rows, and thrown towards tho 
middic of tho cnno rows, so as to givo on inclination from 
them towards the spaces now formad into chamels. Atior 
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the rains havo fairly sot in, digging is impracticable from tho 
moisture of the soil, but the roots of the cane should bo kept 
free (vom weeds wnlil the plant is so far advanced as to 
provent further injury from thom; and for this ond, ono or 
two weedings may be yequired, which avo best performed 
with the native weeding spade or neranee, used hy women or 
children. The use of the channels or spaces between tho 
cano rows is now moro apparont, as admitting tho laborors 
or the superintendent throughout tho cnne-picco without 
damage to the plants. 

Tying up ox binding the leaves around the canes, T con~ 
sider a superfluous labor; the great trouble and exponee it 
oceasions not being compensated for hy eny corresponding 
advantages. Neithor havo I found tho custom of trashing tho 
canos, as practised in the West Indias, adapted to tho climate 
of Bongal. A part of a field, which I trashed in January on 
one occasion, with the viow of assisting tho riponiug, was 
spoiled in a week by the dry wind oxhousting the moisture 
of the canes, and causing them fairly 4o orack at tho joints, 
But T consider this, novertholoss, a question to he dacided 
by further experiment; or ot lonst with respect lo other 
districts, where tho climato may he more favorablo to tho 
practise, 

Tho gront importance of irrigation has alroady boon more 
than once advorted to. No corlain rulo can bo given as 10 
tho extent and frequency with which it may bo voquived, 
In spring planting, if the weather be propitious, and scason- 
able showers continue to fall after the plant is in tho ground, 
it may happen that no irrigation will bo required until the 
following October or November, Tor spring planting how« 
evor, tivo to threo artificial watevings may bo looked on as the 
ayornga of what is required for tho healthy development of 
tho plant, and four or five for Octoher plant, ‘This is for dry 
and clevated districts, “here avo somo localitios whore the 
oatreme moisture of the soil renders ib noarly suportluons ; 
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such as in paris of tho Backorgungo, Jurreodpoxo, Josnore, 
and Pubna districts, whore tho Natives soldom or nover 
wator their cano crops. 

It vemains only to refer to the most oconomical mothods 
of obtaining irrigation whoro it is required, Whore steam- 
power is available, it will always bo found*choapor than 
manual labor,—moro espectally in tho caso of sugar works 
where the mill-engine is already orectod, and but little addi- 
tional expence is required to divort its power to tho working 
of pumps for this purpose. Tho supply of wator it will bo 
capable of affording would be regulated by tho powor of tho 
ongine, and the height it had to bo raised from tho lovol of 
the river or other souxco of supply ; but would in any caso, if 
tho elevation of the works bo high as compared with the canoe 
lands, be a valuablo assistance to the estate, In addition to 
this, if the vacuum pan house be worked as a rofinory during 
the months it is not ocenpicd with the cane crop, tho waste 
wator from this sourco, as mentioned in a formor pago, would 
afford regular irrigation for four to Avo beogahs of ground 
por 24 hours of factory work. ‘To ivrigato tho lands moro 
distant from tho works, however, othor means mual he resort. 
ed to, and watoring with tho cheonee,* or hnskol-throw, is 
vory offvctual and comparatively cheap, A double bavyol 
lifting-pump, worked by moans of handles, and tho nid of a 
fly-wheel, may also bo used with advantage. A pump of 
this description may be workod by cight coolies in two spells 
of four onch, and will throw a protty constant stream of 24 
inchos diamotor for heights of not more than 26 feel, and will 
inrigate fivo to six boegahs of ground por diom : it may ho fixed 
one light carriago with small truck-wheols, so as to bo moved 
about from field to field as required, ad if kopt in order 
will be found moro economical then the Native mothods of 
irigating +—~cvon including intorest on ils first cost, which, 
with leather hoso and all appurtenances, would he about 
1,600 Rupoes. 

” 
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Culling, 

October plant hegins to ripen in the Decombor of the your 
following; and from tho latter month the planter’s judg. 
mont is daily called into cxorciso for desiding which piecos 
should bo first reaper for the mill, All oxperionced Wost 
India plantors,*without oxcoption, lay nmuch stxoss on the im- 
portance of cutting their cano at the oxact poriod of ity matu- 
rity if good sugar is to bo the result ; and thoro is no doubt 
its quality will bo deteriorated, and its rato of yiold diminished, 
if cut unscasonably, or oven a fow days only boforo ov altor 
the poriod of its fall riponoss. Where too lnygo « surface of 
cane for tho crushing powor of the mill threatons to becomo 
zipo at the samo momont, part of it should bo at onco ini. 
gated, so ag to throw back for a weok or tivo ity progress to 
maturity: and by theso means, added. to n strict watch on 
the state of the weather and tho progyoss of Iris crops, tha 
experienced and attentive plantor may so rogulate the gathor. 
ing in of his crop as to supply all to tho mill with little 
or no loss from deficient or ovor-ripencss. Sovoral tests of 
tho ripeness of the canc have beon rocommondod, but tho 
most cortain and satisfactory is, 10 gathor two or threo canos 
of ayorage size from*tho fiold to bo tviod, trlcing caro not to 
solect all from cithor sido, but rather fom tho middle, which 
is usually the most backward part, from onjoying less sun 
and. air than the margins,—and those samples should bo pass. 
ed through the rollors of tho mill ilsolf, which may cusily bo 
turned by hand for the occasion, and tho specific gravity of the 
juice so obtained, tested by tho saccharometer, As soon ns 
tho donsity of the juico is indicated by 10 dogrees of Baume’s 
scale, the poriod has arrived for commoncing tho manufac 
two; from 10 to 11 dogrees of this sealo* heing the average 


* It should bo obsorvod, that in using theso sucoharomotors with jutoo, 
whon frothy and fresh flowing from the mill, thoy indicate 4 to 1 dugreo less 
than tho actual donsity, as is apparont when tho samo juico ix allowod to vost 
for n short time : this is owing to tho quantity of minuto aiv bubbles flont- 
ing in it whon flest forotbly oxpolled fram tho aay-vesvols of tha sano, 
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proof of ripe cano juico in Bongal ; alihough, towards the end 
of the season, after warm woathor has set in, 1 have known it 
indicate ag high as 12 degrcos of Boaunid, which is cyuivalont 
to 22 por cont, of anccharino or othor mattors in solution, 
and vory fine sugar to be tho result, 

The businoss of cutting aud cleauing tho canes is boxt loft 
to tho Natives under « contract for affectually porforming it 
at a fixod zate por beogah, ox por 100 mands of cane delivered 
at tho mill, Thoy do it very offectually with a light sickle, 
but the plentor’s supervision is called for to seo that it is not 
dono cavolessly and enrth loft atfachod to the root oud. of 
the canos; otharwise the subsequent labor of clarifying the 
juico will bo much incroased. ‘Tho cano is clomed on the 
fiold, and with ils twisted leaves, packed in bundles of about 
a maund weight cach, and is from thence carted direst to 
the mill: it is gonorally considered, that thé shorter the 
time which clepsgs botwoon tho culling aud crushing of the 
canes tho better; though, I beliove, if thoy be not already 
over-ripo, no materinl injury is sustained if the crushing be 
not delayed beyond 24 hours after thoy aro roaped. 


Rattoons. 


Amongst tho Native oultivators rattoon crops m'o nonrly 
unknown ; it being thoir univorsal practico, with vory fow 
oxcoptions, to brenk up with the plough all their cane lmids 
ag soon as possible aflor the crop is out, and ta omplay 
thom for somo difforent crop during at least ono snecouding 
season holore again planting them with cane, ‘Chair opinion, 
that theit lends avo ineapable of bearing two sucoooding 
cane crops from tho sama stolos, is, in most districts, as deop- 
vooted as it is unfounded. Tt is tine, that my own oxporioneo 
extends only to successful ratioon cultivation for the China 
cano, the extromo drynoss of the Burdwan climate rendering 
tho vattooning of the less lurdy Native variotios hero unsue- 
cessful, unless aided by plontiful iigalion: thowzh, 1 feel 


140 ON WIT Bs? METTOD OV 


fully satisfied, that this objection would not apply to other 
districts whore the soil and climate aro of moro mid cha. 
ractor, From China cane, however, 1 have obtained very 
fine fourtfi vattoous with no oxtraordinary caro in culliva- 
tion ; but will assume threo crops only, in addition to the 
plant evop, as tho ordinary run for Bengal. 

After the crop is ont, if swliciont moisture romain in the 
ground to admit of the passing tho plough through il, this is 
carefully done at once, turning up tho fwrow belivcen tho 
cane vows without disturbing theix roots, After tho first 
spring shower tho manure is applicd, and tho earth mixed 
therewith is thrown up with tho spade around tho cano roots, 
Onc moro banking up, and ono weeding, aro gonorally sul. 
cient to completo the cultivation, except as rogards irrigation, 
should such be required, at a Intor poriod of the sonyon, from 
the much loss labor required on rattoon crops, the oxpenco 
of their cultivation is reduced to about one-half of that 
rvequisito for plant canes. 


Superintendence. 


I would wish to impress upon all ongagod in cano cullivae 
tion, the importanco of constituting such a schomo of surveil 
lance over the various divisions of tho labor as will ensure 
onch boing performed efficiontly and in its duo soason, 
attach especial woight to the necessity of this, beacause T 
belicvo it has not been suflleiontly recognized by tho genara» 
lity of cano planters in India, who have beon content to leave 
too much to the superintendenco of their Nativa Gomashlas ; 
the majority of whom cannot withstand tho tomptation of 
deriving an illegitimate profit from the many opportunities 
of peculation so expensive a cultivation wlordy them, whore 
its control is left in theiv hands; and great disnppointmonts 
hayo as surely followed such a course, 

One of the first principles T would recommend for adoplion 
is, having tho whole of the ficld-work performed by cou- 
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tact, or all the oporations of hoeing, ploughing, planting, 
watoring, &e., a corlain rate of rommeration por beogal 
should be determined on, and tho ordor for its payment 
should not bo signod until tho planter is satisfied, from his 
own inspection, or that of his assistant, that tho work is com 
pleted in » propor and officiont mameor. If such inspection 
provo satisfactory, the stipulated remunoration should bo 
paid readily and without deduction ; aud the planter, who has 
in this way establishod a oredit for fnix and vogular payment, 
will soon find he is ablo to conduct his businoss without 
having recourse to the very objectionable practico of ailvan~ 
cing part payment for overy work ho requires, Lhis plan 
of contiact-work saves tho plantor, as may bo oasily imagined, 
a great deal of the labor of superintondenco: and indeod, for 
cultivating a Invgo ostato, the only othor altornative of om- 
ploying gangs of laboyers paid by tho day I look upon as 
next to impracticable as appliod to cano agriculture, Tor no 
suporintendonce, Native or Europonn, could suflico lo over- 
look officiontly many gangs of coolics, working simultanonuly 
in distant parts of tho estate; whoso only object would bo, 
as all who know tho Nativo charactor will bear mo witness, 
to carn thoir day’s wages ab tho vory minim oxpenditure 
of labor on their purls. To scouro to the plantor the labor 
which will prove tho cheapest, he must onlist on his sido the 
determination of tho Inboror’s mind as well ay tho work 
of his hands; and this ho can only do by giving to avery 
individual cooloy a divoot intorest in the quick and offleient 
performance of tho task assigned to lrim, 

What is known ag ryotty cultivation, or tho advancing mo- 
ney to ryote in tho villages adjacont to Lhe factory to moat a 
cortain portion of the cxponces of eullivation, undor a conteuct 
with thom to oliver tho cane whon ripo at a corlain fixed rate 
pox beegah or por 100 maunds,—L look wpon as a method ax 
Little adaptod for cane cultivation as working by daily la- 
borors ; however well suited ib may bo for indigo, whore the 
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oulliyation is of so much simpler a nature, and the total outlay 
per beegah only wbout one-third of that for sugar-cano, A. 
total failure of an indigo erop iy comparatively mkuown, and 
whore the xyot, by neglecting his task, i any year news 
a debt to tho plantor in the shapo of a balance, which he may 
ox may not liquidate the following season, tho loss in cithoy 
ease cannot be great to cither party: whoreas, the vovorse 
of this would soon bo apparont in a cultivation like that of 
cano, involving an expenco of 16 to 20 Rs, por boogah: 
for ib was ostimated, that tho actual first cost to tho Native 
cultivation in Burdwan, and other districts in tho vicinity of 
Galoutta, was nob less than 15 Rs. por beegal for cmio 
dclivorad at the fickd; and it is probable that not loss than 
20 Rs. por beogah could form mm inducement for them, 
oven with the stimulus of advances on their ovops, bo culti- 
vate for another party. Again, tho ryot’s inclination would 
naturally be to give his first and best attention to his rico and 
other crops, in the rosult of which hoe foola m moro direct 
interost than in that of tho plantov’s emo ; and the lattor would 
conscquontly bo in dangor of comparative nogloot a tho vory 
poriod whon tho grontost atlontion was most ossontial to ite 
successful growth. Add to this, tho oxtremo diffioully always 
incurred in gotting advances liquidated by Natives, and of 
divesting them of tho impression all moro or loys suem to 
hayo, that money so paid to them is their own proporty, 
and ‘not morely loft in trust wilh thom for tho bonofit of tho 
party advancing as woll as for thoir own, and it will bo ford 
that tho trouble and. voxation ontuilad by a ryotly recount 
for such # cultivation as cano, loavo small chaneo indeod 
of its ever proving profitable, 

Assuming then that tho plantor has arranged with tho 
hody of laborers he requires to omploy, by contracting with 
them for a certain fixed rate per hoogah to be paid them 
for cach of the respoctive oporations of the felt work ; bo 
will neat find it vequisite to divide thom into conyveniont 


CANT CULTIVATION WY NUROPEANS: V13 
gangs, cach having a covtain spaco of land allotted to them 
to cultivate, Thoso divisions of lad may be conyoniontly 
limited to abont 100 beogahs orch. To cach of theso divi- 
sions shorld bo appointed two head Nativo overseers or Go- 
mashias, one of thom to keep the accounts of tho division, 
and. ontor regularly tho daily transactions and all reavipis 
and disburgomenis of his division in tho Nativo language ; 
the socond, or field Gomashia, 10 overlook all details of tho 
field work, to bo the medium of communicating the planter’s 
orders 10 tho laborers thoxcin, to direct thom in their work, 
and be in a measure vosponsible to the plantor for ils due 
performance. To facilitato tho correct keoping of tho enlli- 
yation necounts, covery cane picco on tho estate shoul have 
anumber appropriated to it; which will always form a means 
of ready reference for tho planter, and onable him to view, 
at a glanco over his jourual, the progress that has heon 
made in any particular spot of his estate, Jt is hardly 
necesyary to add, that during the hours whon tho laborers 
avo at thoiy flold work, ono or other of those Gomashtas should 
bo in constant attendance with and averlook tham, 

In addition to tho suporvision of thexo headmon, T have 
already mentioned that the plantor or his Baropem agsinbant 
should, by a porsonal attendance at and oxamination of tho 
crop, asso himsolf that tho labor in cach anceceding oporn 
tion has boon officiontly porformed hofore signing tho order for 
paying for its and offoctunlly to conduct this duly it is vo- 
quisite for him to take his daily vidos over tho cxtate, or the 
portion of it in his immediate charge. Closo and unrenil- 
ting attention is called for on his part; and should tho 
proprictor or manngor of the cstato, as is probablo, not havo 
sufficient loisure to devote to these dotuils, he should delegate 
thom to assistants. Tor overy 1,000 boogals of cano in cul- 
tivation, T consider that ono head and ono junior assistant 
ought to bo omployed fo ensuro ils vlMeiont supervision. 
The former should have had some experionce i eane or other 


Jad ON TIL BUST MUMTOD Or 


description of Indian ficld business, and bo aequaintod with 
Native owstoms and prejudices ; whilo tho duties required from 
tho junior asvistant aro not moro than an. epprontics lo tho 
business can conduet, who, by tho oxporionas ho is requiring 
in it may oventually cuulify himsolf to succeed to tho sontoy 
chargo. ‘Tho dutios of the sonior assistant should comprise 
tho genoral direction of work in tho lmd midor his chargo ; 
and ho should overy morning rido over as largo a portion 
thoreof as he can conveniontly examine, and personally diveot 
to the Gomashlas the operations requisite to be noxt por. 
formed: he showd always carry a fiold-book with him on 
these occasions, and note thoroin the ordoys as ho givos thom, 
so that he may, on his noxt visit to the samo spol, ascortain by 
reference thereto, without trusting to tho aid of momory, 
if his orders havo beon duly oxceuted ;—-and if found to 
be so tho samo should also bo noted on tho spot, Mis 
note-book should form the matorials from which the Journal 
of the cultivation is coustructed, and to tho latter the record 
of all field transactions should bo daily transforred. ho junior 
assistant should have chargo of tho Journal and othor account 
books, and the drawing up thorofrom of all vouchors for pay- 
mont for work done to bo signotl by tho sonior ossixtont; 
and lastly, cach of theso assistants should be vondy to undor- 
tako tho work of his follow for a time, in addition to his own, 
in enso of indisposition happoning to oithor; so that tho work 
might at no time run the risk of falling into arrow, 

The yomuneration for suporintondence, T em of opinion, 
should not bo made moroly by monthly stipond: the work 
required both from European assistants and Native Gomashtas 
is unromitting, and vequiving all thoir onorgics and attention 
to conduct it proporly. Tt is, theroforo, judicious to vendor 
thom directly intorested in tho successful vosult of thoir 
labors, by allowing them a commission on the product thoro- 
of ag a stimulus 10 their industry, and oncowragemont to 
devote thelx entire attention to thoir vocations: they should 
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thorefore receive divect salaries as follows: senior assistant 
80 Rs. por mouth, junior ditto GO Rs, hond Gomashla G Ra 
per month, undor ditto 4 Re; nnd in addition to this, they 
should cach receive a commission on tho actual produce 
yealized at tho gathoring in of tho ovop as follows : to the load 
assistant 4, annas por maund on tho quantity of dvy sugar 
manufactured from the cultivation under his chargo,—to tho 
junior assistant two annas por maund on the samo ; and one 
anna per maund to cach of tho two Native Gomashtas Lov 
all the sugar manufactured from the cane in their respec. 
tive sub-divisions, At tho commencement of this chapter, the 
average produco in dry sugay por boogah was ostimated ab 
74 maunds, Allowing this to bo ronlizad, the aggrogato re- 
munorations for suporintondonce will bo found to rosull as 
follows :— 


‘Total romu- 
Salary for Commission ~ Cross month- 
13 months, for12 months, notation for ly incomo, 


Ra, Qs, Ta, Re, 
Bonior Asalatant, + 000 0 « 1060 0 .. 2010 0 .. O12 8 
Suntory Ditto, «+ + 720 0 . 976 0 « 1,005 0 « IL 4 
Lond Gomashia, oo 72 0 w «dB. WOW . LO’ 
Undor Ditto, oy 48 Oe AB 12 0 0812 . 81 


Tho abovo ratos may bo liable to modification, according 
do tho custom, or ordinary vatos of romunoration, varyig in 
difforont distwiola; it is howoyor tho principle of this moro 
of yecompenco I hore wish 1o inculento, rathor than the 
preciso rates to bo afforded; tho object thoreof being, as 
bofore explained, to engngo all soriously in tho success of 
tho cultivation, The oxponco of European suporintoudonce 
per beegah of oullivation would amount, by the ehove sealo, 
to Rs, 4-0-8, and of Nativo dillo to Co's, Ra, 2-2-0; during 
the threo months or moro of tho manufneturing sonson how- 
over, tho services of tho Imopomn assistants would be prin« 
cipally availed of in tho mill, boiling, and ouring-hotsos ; 
and in rockoning tho cultivation oxponces considored opt. 

u 


146 ON CQ UNS MaveTIOn at 


ratoly, wo should make 2 deduction on this account, sny to 
the oxtont of ono-fifth of thoir romunoration, 

Having traced tho progross of the oultivation until the 
cane has arrived at tho mill, 2 summary of tho oxponcos at. 
tending it, by the plan T have recommonded, will form on 
appropriate sequel to this chaptor. 





Estimate of eapence on cultivating and delivering at mili 2,000 beegahs of 
sugar-cone in Lower Bengal, under Muropean management, 


Ground-ront, 2,000 bhs., al2 Rs. por beegal, .. Co’s. Ra, 4,000 0 0 
Tlocing 500 bha, for plants annually, at 1-4 pox ditto, + O25 00 


Ploughmen, for ploughing with factory ploughs and cath, 


500 bhs, plants, average 6 
timos annually, .. 1 = 8,000 
1,600 bhs, 1ntloons, once ditto, 1,600 





4,500 men, aL Lanna eneh, 281 4 0 
Manuring 600 bhs, plants, 


at 400 mds. por beogah,.. = 200,000 mda. 
Ditto 1,600 bhs. rattoons, 
at 200 ditto, ue an 300,000 ,, 


Total, “ 600,000 4, 
Estimate one-third from fac~ 
lory, cnitle-sheds, &e., .. = 166,060) 


Lenving to bo purchasod, ., 399,33 mds, delivered 
on flolds nt 12 nnnas por 100 Palace 2,600 0 0 


Spreading manuro on fields 500,000 mds., al 2 annas per 


100 maunds,. . ' . i an ’ 625 00 
Farrowing 600 boogahs plants, at 1 anna por anaes for 

Inborers, 4. ‘ an 3140 
Pieparation of the aood for 600 beet plants, at ‘a ennas 

per beegah, ., . an 376 00 
Planting 500 heegaha, at 1 Rupoo por Doogai, as An 600 0 0 
Digging 500 beegahs plants, 

thee times, ,. : re == 1,500 
Ditto 1,600 beegahs rastoone, 

twico, ae Pt a 8,000 


4,600 bis. at 8 annas each, 2,260 0 0 


etepeamemnsccemerred 


Carica over, as ia Co’n, Res, 11,187 8 0 
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Brought forward, .. +, Cora, Ru. 11,187 


Weeding 2,000 heogahs twico, at 8 annas por becogah, .. 1,000 
Repairing hedges and draining 2,000 beegahs, at 8 annae 

por beegah, .. A ae ev 5 " ». 1,000 
Wataing, say twico per annum, at 1-4 por beeguh, ve 9,600 
Cutting and cleaning cano, including carimon conveying 

to mill; 2,000 beegahs, averngo 150 mda. por beogah, is 

300,000 mds, at Co’a. Rs, 3-8 per 100 maunds,.. +e 10,600 


Live stock account. 


440 bullocks, at 15 Re. cach, . Co’s Rs. 6,000 
4 hoises, at 80 Rs, ench,’ +» = 920 


6,920 
Annual chargo to keop up ditto, any 10 por conk.,. Goa 


Current eapenoes on ditto, 


10 Lendmon, at 3 Re, por month, is por anni ., 360 
10 Boys, at 2 Re, por ditto ditto, .. " “ 240 
Food for bullocks, at 1 Rupeo por head por ditto 

ditto, va an . an a oe G,280 
Ditto and keop of four horsey, at 10 Re, por month 

each, por ditlo ditto, “ us a 480 


LI7 


gu 
00 


00 
00 


00 


coon 7,09 0 1 


Dead stook account. 


20 Bullock-sheds, at 160 Ra, onch, oe 8,000 
60 Cmts, at 16 Re. cach, .. om a 800 


200 Mattocka, at 1-4 cach,., os ae 260 
200 Kodaullics, at 12 annag cach, te 160 
200 Neranees, at 2 annas ditto, .. a Pi 
200 Ploughs, at 14 ditto, .. - os 260 
Tlarrows, string, &e., say .. an “ an 
Saddlery, say on o “s vs 100 


Total, .. + Co's. Ry. 4,600 
Annual chargo, lo repair losses and wear and toar, sny 10 


percent, .. oe . an ‘ os . Ago 00 


Carried oyor, ” Cow. Re 3d,99 8 oD 
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Brought foowad, .. .» Co's, Ra, 33,699 8 0 
Superintondence, 


pee asgigtant er former | 2,010 por' 1,000 bhs 
i 7 ue 


Ditlo 2nd ditto (ditto), x 1. 1,696 ditto. 


4,606 


or for 3,000 bha. Rs, 9,210 
Deduct 1-6th of dillo to manufactming account, .. 1,842 


ee 


Balance, oh we 7,968 


Native ditto (per former aacount). 


Tend Gomashta per monsem, «. —-:120 12 
Under ditto, . «96 12 





Co’a. Ra 217 8 
por 100 beegahs, or for 2,000 boegahs, is.. Re 4,350 


Yotal auporintendencs, at 6-15-9 per beogah, an +. UL718 00 
Total, .. vy Co's, Rey 45,417 8 0 


being equal to an outlay of Re, 2211-4 por bacgah. 


In tho chaptor on cano culivation by Natives it was shown, 
that to tho ryot the expence of cultivating tho cao and 
cleaning it for the mill was about 16 Bs. por booguhs in a 
subsoquont pago it was attempted to bo shown, that on ad. 
vanco of one-third, on this estimate of actual primo cost to 
tho zyot, would be called for to constitute it a suMiciontly 
romunorativo and cncownaging cultivation, as compared with 
other Native crops, fox him to proscoute for the purpose of 
disposing of tho cano to the planter, or solling its product 
whon manufactured into goor, From this it apponred, that 
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20 Res. per beegah at lonst would be the volun for Jabox 
exponded, roquired by him to induce him to eullivato; and 
evon this, from the gonoral poverty of tho ryots, aud tho 
long time (as compared with othor crops) they would havo to 
wail for thoiy yeturns, would xondor it hardly suMciontly r0- 
munorative to them, unless assisted by tho planter from time 
to time throughout tho yen, by advances of monoy ; a systom 
which, if not altogothor inapplicable to cano cultivation, as 
T believe it to ‘be for reasons alrondy stated, would cortainly 
involvo a further expenco in. surveillance over the application 
of tho money so risked by the planter : add to this, tho neses- 
sarily move scattored cultivation if it is entrusted to ryols, 
and the consequent incroase in cost of carriago to the mill ; 
and in weighing these sevoral considerations it will ho found, 
that in so far as tho cultivation is concorned, tho application 
of more systematic labor and offective moans by the planter 
himself, through his paid servants, will prove in fact as cco- 
nomical, and far safer in its vosults, than any other moms ho 
could adopt of raising his canos wilh Native Inbox :—and 
this even with oll tho chargos of oMeiontl Furopom auporine 
tendenco which 1 havo included, and which will probably 
bo doomed, at, first sight, oxtravagant by those who have not 
givon the subjoct a full and caloulating onquiry. 

Tho preceding onloulation, it must not be forgotton, ap. 
plies to tho districts of Lowor Bengal; and tho rates of cost 
on the different field oporations avo in accordanco with the 
yate of wagos in tho districts around Caloutia: different, and 
probably much lower rates, will bo applicablo to moro distant 
parts of tho country ; and in somo distxicts, whore tho ouont 
value of Inbor may bo much Iowor, it follows that tho cost 
of cultivation, whather by Natives or Europonns, will bo 
reduced in newly tho same proportion, without in any way 
affecting the gonoral principles of tho sysdem above vecom- 
mended, for scouring the best cvopa at tho lowest possibly 
outlay. 
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In conclusion, I shall give tho form of Journal for emo 
cultivation, which J would recommond to be kept yogularly 
wrilton up on ovory ostato; und the small trouble which it 
will cost to do this, will be found amply componsated for 
by tho satisfaction it will afford, in scoing at ono viow, md 
comparing tho oxacl results of tho various dogroos of caro 
and oxponco bestowed on difforont parts of tho catato ; vary. 
ing also with the qualities of tho soil and dilloront doscrip. 
tions of plent under cultivation, 

Tho following is in fact a convoniont abstract of tho fold. 
hook, in which tho operations of ovory day aro ontored in 
dotail by the assistants for each division of tho estate, for 
their own guidance + 

N. B—It is not nocossary to woigh tho whole of tho cano 
ag dolivered at the mill for tho purpose of fuding the weight 
obtained from cach picco as sot down in the Jommals but 
10 oy 20 bundles, choson as fairy samplos of cach field, may 
bo passed through tho scales, and tho avorngo weight of the 
whole pieco calculated therofvom. "ho column of tho ayoraga 
weight per beogah will bo found vory usolut in onubling tho 
planter to dotormine how long the pieco may be kept in 
railoons fo groniex advantage then by ploughing it up for 
re-planting. 
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CHAPTUR LTT. 





ON THE MANUFACTURE OF AUGAR PROM GANID TY NT TUROs 
PHAN METHOD! EMBRACING TIL EXERESSION OF MEN JUTOn, 
CLARITICATION, AND EVAPORATION 'T0 THOS BTATE OF SYRuY, 


Tim cano having beon brought to tho works and stacked 
noar the mill, so soon as a quantity sufficiont for threo or 
fow how's’ work is collcated, tho business of mmumfrotoring 
sugar thorefrom should at onco commonco. ‘This compre. 
honds the following consceutive procossos, the dotnily of 
which may be considorcd soparntely. 1st, oxprogsion of tho 
juice from the cane, 2nd, its clarification, 8rd, ovaporation 
to tho stato of syzup. 4th, filtration throngh cloth. Sth, fil. 
tration through animal charcoal, 6th, concontyation in vacuo, 
7th, curing, Of theso sevoral hoads tho first throo avo dos- 
eribed in this chaptor. 


HKepression of the juice. 


Not a fow aro tho motlos of oxtracling ity sugar from tho 
eano, which have at difforont poviods boon invouted, adopted, 
and abandonod, To traco thoir progress mul tho causes 
of their failure would form a chapter more curious than 
usoful, Almost universal proforenco is now givon to tho 
horizontal three-rollor mill, worked by steam or wator power, 
as tho most offectivo and economical apparatus for tho pur 
pose yot discovored ; though it is always allowed, that ovon 
this is very fur from heing a porfect machine for the onda 
desived,—the comploto oxpression, namoly, of tho saccharine 
juice from the solid Abro of tho cano, Chomical analysis 
has demonstrated, that the fluid contents of frosh cane form 
90 por cont, of its entire weight; and that theso consist of 
water holding saccharino and other mattors insolation ; 
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whereas, the proportion actually obtained by the operation 
of these mills is from. 60 Lo 60 per cent. only; so that could 
tho planter obinin a porfect monns of oxtracting the juico, ho 
would zealize a cloar gain of 60 per cent, on tho prosent 
weight and valuo of his crop, minus only tho differonce in 
value of the mogass or ennc-trash, as fucl or manure, whon 
thus ontivoly deprived of its sugavs; a loss certainly not 
worth consideration in this country, where its placo for 
, cither purpose can bo so readily supplied from other sources. 
From tho ordinary rm of Bengal canes, TJ havo found 60 por 
cont, realized only by carofully fecding tho mill, and rogulat- 
ing it with a slowor motion than is usually adopted. Tor 
rollers of 16 inches diamotor, an ordinary size, I havo found 
four revolutions, equal to 16 foot suporficial volocity, per 
minute, to be tho most effective spead for tho mill to bo 
worked at; and if the fecding board be supplied with regu- 
laxity, and the ongine-man keep on the alert to vogulate 
carefully tho supply of steam to tho ongino, this rate of 
motion may be kopt up with little diMculty. Caro is re- 
quired in bracing tho rollers, that is, in solting them wp for 
work by means of the sorows which regulate thoir distanco 
{vom onch othor, so that thero bo no unequal strain through 
auch distance boing groator at ono ond of the rollors than. at 
tho other; tho space loft botieon tho first and socond rollers 
should be about one-cighth of an inch, and botsveon tho 
socond and third ono-sixtoonth of an inch. 1 no&tl hardly 
add, that this sctling of the mill should nover bo loft.to tho 
care of tha Native eugincar, 3 
Mills with four and five rollovs havo been adopted in somo 
places, which afford a third pressure, and avo said to yicld 
10 to 16 por cent. moro juice from the woight of canoe, Not 
having had any opportunity of testing their offects T cannot 
spotk confidently of their advantages. But taking into con- 
sideration the additional friction they would causo to tho 
wholo machino, aud tho additional power which would be 
x 
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required from the ongine to work them, C am inclined to 
think, as economical effeats ean be obtained {rom the threo. 
rollor mill with cavoful regulation of ils speod and. fecding, 

Respecting the construction of tha mill and ongino,—it 
should bo of a description tho most simple and loast liable 
to derangomont; a remark which applies to all machinery 
for Colonial use: a saving of tho space il may occupy is 
gonorally of much loss moment than lossoning its liability to 
derangement, by simplicity in design. and adequate stvongth of 
tho various paris, whoro tho moans of repairing or replacing 
thom in caso of accidont aro doficiont, as in moxt of tho 
Colonics, ‘This crrox, in ovecting machinovy with Uo parts 
too much crowded into a narrow spaco, apponrs t yory com. 
mon ono in this country, whove its avoidance scoms #0 speci 
ally enlled for, Tho ongine room should ho open aud civy, 
and room and light should ho afforded os mych ns possible 
to the pumps and all working paris of the machinery, so as 
to admit of thoir boing “got round” and oxamined while at 
work, and all dark holes and cormovs should be carefully 
avoided, And lastly, every engino and mill should bo fu 
nished with duplicatos of all cast-motal working party, stich 
ag spur-wheols, cranks, &e, which aro liable Lo folio at 
all times, A. condonsing engine should alao bo proferred to 
a high prossuro ono, as woll for tho roasons above givon na 
for tho sgving of fuel it will effect. ‘hero seama no good 
yeason Why tho high prosmue ongino should have hitherto 
obtainod the profevenco it lins dono for tho uso of oano-mills 5 
the pid which is genorally urged in ils favor, of its grontor 
compacinoss and facility of transport to tho Colonies, boing 
of little moment compared with tho considoration, of which 
description of ongine is tho most alllciont for ils work when 
mived there. 

Tho quantity of cane capable of boing crushod in any 
given space of time varies of come with tho power of the 
mill, as woll as with the moro or loss porfect oxprossion of 
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tne juico, and this last depends in gront measure on. the spead 
and regulation of the movement. Working with « 12-horse 
power engino and mill adapted thereto, E have found an avor- 
ago of GO bovar maunds of canc crushed por hour to bo a fair 
estimate of its capabilities, with a slow and cffective motion. 
This was with ono of Faweott and Preston’s high pressure 
portable engines, with their mill to correspond ; a doseription 
of machine howover, which is now never mado, but replaced 
by more simple apparatus. Tho effective power of all cano 
mills and of the engines adapted to thom, as mado by dif- 
forent ongineors, or worked with different dogrees of steam 
pressure, varies so groatly, though professedly of the same 
nominal horse power, that a fair practical trial with tho mills 
in good working order, and with the ripe cano itself, appears 
to bo tho only sure test of choir capability, as to the quantity 
of cane thoy can crush thoroughly in a givon space of time, 
Judging howoyver from tho comparative performances of on- 
ginos of difleront powors, it is ovident that tho offectivo result 
por horse power incroases with tho Lotal power of the engine 
andl mill usod ; and an cngino of 20-horso power may thorefore 
be considered as capable of crushing offectivoly at lonst dou. 
blo tho quantity of caro por hour, ax compared with that 
subjectad to a 12-horgso powor cngine, such as abovo veforred 
403 bosides having swiiciont spare powor for the ordinary 
engine work of a vacuum pan, horonflor to bo described. It 
is ailvisablo howovor in overy factory, to have somo spare 
powor in tho stoam-engines adopter; for tho wear and tear 
of tho working paris ia much diminished, and tho general 
voswls moro Lo bo relied on, whon not kept worked up to 
their full powor, Lastly, it is preferable on covery sugar-cano 
ostale to have two distinct engines and mills, in proforence 
to combining all the requived powor in one; as in the lattor 
case, any accident to the machinery happening during crop 
time, which might ocension o stoppage of the mill for several 
days, would occasion a loss moyo or less sorious to the planter 
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in proportion to the quunlity of plant he might hove reudy 
ené at the timo, in nddition to thab ewusod by the delay in 
taking off tho alveady ripe portion of growing cano, and 
loss of wages to tho people employed in tho works, Whoreng, 
by having two indopendent mills and cugines, tho risk of 
such losses is very considerably xedneod, 

Upon weighing the shove considorations thorefora, ib will bo 
fownd, that two ongines of 20-horse power onach with mills to 
correspond, will bo tho host arrangemont for a cano oultivation 
such as I have recommended; cach of the engines being be. 
sides adapted to work on aiv-pump for tho vacuum pan, the 
cold water pump to supply the whole works, or any othor work 
yoquired from tho stoam-engine; so that cither of thom 
should bo Atted and evailablo for tho whulo duties of tho 
factory, in addition to crashing its shavo of tho crop of sugar. 
cance, 

The mill-house should bo oreeted noar ono ond of the 
works, and so as to be cusily accessible both from tho cart. 
road and tho river, or othor water supply, on whieh tho worka 
depend. It should have p good space of clum ground ad. 
joining it, for the convonioncs of stacking the qmey ns they 
arive from tho field, and whore they shonld be shaltered 
from tho sun by a temporary shed of bamboos mul ninte, 
which cm bo orcoted overy sonnon for 6 or 6 Rupeos, She 
mills themsolves should bo sect on massive masonry pillars, at 
such clevation that their bed-plates may bo whout ten foot 
above the ground level: and to this height the amo om be 
earriod up to 9 platform next tho rollers an mi inelinad plano 
by hand-labor, and thoro fed to tho mill in tho usnal way; 
or proferably it can be olovated by tha simple conteivence 
of the endless band, which onablos the cane to be fed from 
the level of the ground, and to be passed with rogularity to 
tho rollors by thoir own rotatory motion: this contrivance ap 
pems to answer its purpose vory well, mud to he vory genovally 
approved of, nud les besides the advantage of keuping the 
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canc-foeders and other workmon at a distance from tho 
wheels and rollers, and so lessening the liability to accidents 
through thoir carclossnoss, ‘Lhe object of this elovation of 
the mill itsolf is tho obviating tho nocossity of pumping the 
eano juico ay soon as it is oxpressed, which is necessary on 
tho old plan of setting tho mill on the ground lovel, to elevate 
it so as to command the clavifiors into which it should bo 
conveyed as soon as possible after it leaves the mill, ‘This 
pumping is very projudicial to tho fresh juice, tending as it 
does to hasten its fermentation’by the churning motion givon 
;to it by the action of the pump-buckct and valves; and tho 
impossibility of keeping the pump and cistern entirely clear 
from on accumulation of juice, This tendency to formonta- 
dion is om ovil most carolully ond watchfully to be guarded 
against throughout the manufacturo, from the first oxprossion 
of the juice wntil its conversion into concontrated sugar ; but 
most specially so before the juice is first brought to tho 
boiling point of temperature in the clarifiors. ‘Tho nature of 
the juico and tho warm climate of India vendor this accident 
a yory likely ono to befal, and as ib is an ovil which no 
subsoquont treatment can entirely romedy, every precaution 
is called for to prevent it, 

Whon onco tho cine crushing business las commonecd, 
it should be continued without intormiasion throughout the 
the week ; oxeapt for about an hour at midday, and tho samo 
at midnight, for tho purpose of thoroughly oiling and grons- 
ing tho joints and brasses of the machinory, clearing ouk tho 
fixes, or any other odd jobs which cannot be done while all 
is in motion. ‘Ayonty-lwo hours’ work ont of the twenty. 
four nay thus bo gained, ad should bo porseverorl in. so long 
as ripo canes can bo supplied to tho mills; mvanging howovor, 
if possible, to work up all propared canes by the closing hour 
of Satuwdoy night, to xecommence on fresh cut canes on 
Monday moming, without carrying over any stale plant 
from one week to be crushed in the noxt. ‘To conduct this 
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routine with efleet and certainty, Uneo xpolly or watehos of 
mill-mon, engineers, stokors, and botling-housw mon should 
bo providod, dividing the Limo into cight hours fox each wateh; 
the first commoncing at midnight and continuing till 8 A. at; 
the second from that hour till-lr.an3 and the third from 
ap. at UL midnight: for theso conseoutive hours tho mon 
will bo found to work cheerfully without breal or intormig. 
sion, or to Ioave thoir post for refreshmont; maid ib will bo 
found chonpor so to work than with two watches, dividing tho 
2Q4 hours’ work betweon thom, An Juropean Suporintondent 
should bo appointed to oadh watch, and porsonally auporin. 
tond tho work throughout, Ongo at least in tho 26 hows ho 
should sco the rollovs, gutlors, and all paris oyor which the 
juico has flowed, thoroughly washed with limo water, to pro 
yont the oncronchmont of my ineipiont acidity from fmen. 
todion; and the samo should he obsorved on closing work 
on Saturday night, 

A cavoful attention and vogulation of Che fold worl: ty at 
the samo time called for, to ont ond xupply tho canes only 
in such quantities as may bo required duily nt the mill, and 
to sco that a suflcionl qnantity ik siacked up every ovoning 
lo keop tho mills suppliod throughout the wight, without 
loaving a suporabundanca to reach hoyontd tho tine, next 
morning, whon fresh supplios cam bo brought in from the 
fields the rule being, that when ones tho ounos oro riponred, 
they should be worked up as quickly as possible; for though 
no doteriorntion worth notico takes place in tha ant canes 
through fermentation of their juico, expecially if kopt shaded 
from tho sun, oven for two or tiroo days after being ents yol 
loss is inewred hy tho partial drying np of the juice tu the sap. 
vossols, and tho consoquont impractionbility aflerwarda of 
soperating so largo a poreontage by the action of tho mill, 

Bech spell of Nativo workmen required for a double mill 
honso, such as above doyeribed, will bo as follows, wd thot 
ordinary rate of wages is also given e— 
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1 Iond Native ongine man, por month, .. Rs. 6 0 
2 Under ditto, at 6 Rs. por month, i » 10 0 
2 Boiler-stokers, at 6 Rs. ditto, .. a » 10 0 
1 Puel man, at 8 Rs, ditto, o% <i = 8 0 
8 Canc carriors, at B Rs. ditto, .. oe se Oh 0 
4) Mill foodovs, at Rs, ditlo, .. ei . 16 0 
6 Trash oarviors, at 8 Rs, ditto, .. i » 18 0 
24 mon, Total wages per month, .. 87 0 


Clarification. 


As tho juice is oxpressed by the rollors it falls on tho bed- 
plate of tho mill; which, being of a concave form, and with 
an aperture at one ond, the juice passos through this into 
a guiter lincd with sheot load, and is thoveby conducted to 
the clavifiors. It has heon a very genoral practice to conduot 
it in tho first instance into a vessel called tho “cold ro- 
coiver,” a square cistern, lined with lead or copper, until sufi. 
cient juico accumulates to fill ono of tho clarifiers, and to 
allow it to flow into tho latter only alicr boing tempered 
with limo and allowed timo for some of tho feculoncies to 
subside, This intermediate stage however, I considor quito 
wnnccossnry, and evon prejudicial in India, whore the ten- 
dency to formentation in the juico is so great, that any delay 
iu the process srom tho time the juico leaves the mill until 
it is brought to a boiling’ tomporatiwre in tho clarifiers, must 
be dotximental to it, Tho gutter from tho mill therefore 
should conduct the juice at once over the rango of clarifiors, 
into which it should bo caused to flow in succession, by moans 
of plugs fixed in the gutter over cach, and oponed as they 
aro ready to yoecive tl. So soon as tho juico has attained 
tho boiling temperaturo of 212° Faht. all immediate danger 
of formontation is obviated, and indeod need not be appre- 
hhondod until this temperaturo is again greatly reduced; and 
this should by no moans be allowed to happen throughout, ov 
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unlil it is granulated into sugar, So xoon therefore as aix 
or cight inches dopth of juico ix collected inv clarifier, heat 
should bo appliod to it and inercased as tho vosnol filly; which 
it should do in an how at tho nimost, with tho jnieo from 
ono mill only,—so thal vory lite fiether tine will then bo 
voquivod aflor Alling to bring it fully up to boiling point, 

Undor the old rogime of Wost Indian manufacture, tho 
Glarifiors woro genorally of thiek coppor, of civeular form, 
about soven fect diamotor, two feot.decp, with convex bottom, 
and containing 800 to 850 imperial getlons; with a stoke. 
hole and fluo beneath thom in which fire was applied by 
burning mognss or cicd enne-trash, Sinco tho introdnetion 
of steam, howovor, this agent has been found a fi moro 
economical and mannagenble moans of applying hoat, both for 
clavifying the juico and ovaporating ils watery portion to 
roduco il to the condition of syrup; and [would mndoubtadly 
yecomniend its adoption in all now (netovios, fn somo old 
established sugar works, howovor, whore tho proprictur may 
wish to adopt tho uso of the vacuum pun, wilhoul incurring 
tho oxpenco of an ontively new apparalas thronghont, ho 
may fad it suit his purpose to make use of tho mena, in 
open fixo clarifiers anc ovnporators, whieh lo las nll realy to 
his hand, for bringing tho juieo to tho state of a syrup before 
final concentration in vacuo. 

But in erecting a now factory, alent alone should be 
rolicd on in all the oporations of applying heal to tho liquid 
suger, ‘Tho clavifiors should be ef oblong form, and lve Leot 
six inchos deop; tho dimensions otherwise are immuterial, 
so that the contents morsuro about 860 imperial gallons ag av 
conveniont sizo; soven feet long by for Coot broud would 
bo & convenient shapo, and they should be made of wrought 
iron plates, quarler inch thick, and woll vivetted togolhor. 
Hight clovilfiors of this size aud shape will be found auffleiont 
for tho work corresponding with tho milly und other ap- 
plisncos widor consideration, ‘The tse of eoppor for those 
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vessols, when heated by steam, is unecessary, and the saying 
of expenee by the substitution of iron is considerable, The 
steam is applied by means of three inch dinmotor pipes of 
thin copper, five of which avo laid from ond to ond of each 
yessol, and connectad into one coil laid near its bottom. 
Into thoso coils steam is introduced from a main sleam pipe, 
ruming along the ontirvo longth of tho rango of clavifiors, 
and it is rogulated by sicam-yvalves attached to one end of 
ench coil; whilst tho other end is connected with a condense 
box, which cavrics off all the water produecd by the conden- 
sation. of steam in the pipes. 

Whon the clarifier is about threo-fourths full the tempor- 
limo should be added, Quicklime should be procured for 
this purpose, and tho most offectunl plan of oblaining it 
frosh is to prociwa the limosiono and burn it, as required, 
in a almple kiln. ‘Che proportion of lime givon must be 
regulated ontircly by the dogreo of acidity in the juice: 
soveral rulog have been givon for ascertaining tis proportion 
with precision, but I have found the uso of tho litmus test. 
paper the most simple and certain; by applying it to « sam- 
plo of the juico in the clarificx, and continuing to do so, 
qdding limo hy degrees and mixing it thoroughly with a 
woodon oar, witil no romaining acidity is indicated and the 
clavifler full:—tho steam-yalye should thon be fully oponed, 
and the yossel should not bo furthor disturbed until the cons 
tonts aro drawn off: 10 40 15 ibs, per square inch is sufficient 
prosswro of steam for the clavifiors: with this in about threo. 
quaviors of an hour after they ore full a smart elullition will 
commenced t-~-this should be allowed to continue for a minute 
or tyo, as a boiling hoat is requisite to thoroughly congulate 
tho albumon prosent in the juieo; the steam-valye should 
thon be shut, and the clarifier loft for half an hour to allow 
the scum 1o harden on the surface, aud such impurities and 
feculoncies ns may he floating in the liquor, and which will not 
xiso with the scum, to subside to the bottom. Tho juico is thon 

x 
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rondly to be rm off ay soon as required; which i done by 
turning tho cook at the ond of the clarifler, and allowing the 
contents 10 flow along a guilor into the open. oynporntors, 
AL this stage it ought to bo of a clear bright aspect, and 
of a dark yollow or orange color: if too little Lempor has 
boon given, a slight dullness and tondoney to lomon color 
will be percoptiblo; whoroas, if loo much, tho calor will bo 
heightened to a fiery or lrownish-reil, Tho variation in tho 
proportion of lime roquived to any givon quantity of juico, 
sufficiontly indicates tho great diversity in quality of tho 
latter; sometimos half n pound is snMetont Lor a clarifior of 
tho size above reforrod to, and at othors as much as 4 or 
5 pounds, to neutralize tha acidity prasont. 

Tho clarification, ov as it is froquontly onllod dofocntion, 
as above described, is tho same in principle, and differing but 
slightly in detail from tho practico of the West India plantors, 
Suggestions for its improvemout howovor, havo bean numerous 
and varied in thoir nature, Wiltoring the cold juice, oxo it 
onters the clarifier, through animal charcoal and other sub. 
stances, has beon avoontod; but J have not fownd any wire. 
sieve or cloth filtor offeolual in soparating my impuritics 
which are not roadily Usrown up in dhe seu of the clariflor; 
and charcoal filloring at this stago T consider as misapplied, 
from its not only dolaying the procosa, but the dnpuritios 
in the juico must quickly voncdor it usoless and ocension tis 
frequont ronowal, whilo its virtues avo fur hottor applied aftor 
the defecation is complotod. ‘Various avo tho agents which 
havo beon rocommendod for use in the claviflors to affoat 
the chomicel transmutation of the mucilage, albwmen, chlo 
rophyllo and othor matiors projuiicial to the sugar; end for 
facilitating their soparation from it, Tho sgalia of alumina, 
nut-galls, sulphuric acid, and sovoral of tho metallic salte 
have had their advocates; but great objoctions hove beon 
found to the practical uso of most of thom, and have 
caused tho old plan of quicklime tontperiug to maintain its 
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ground, Most of the motallic salts avo virulent poisons, 
and should not be trusted in any way in the hands of nativo 
workmon, whose habitual carolessnoss would rondor thoir 
use at all times highly dangorous. Sulphuric acid and unl- 
galls ave also objectionable; the former from its caustic pro- 
pertics voquivos oxlromo caro in its uso, and is novor nocos~ 
sary for cano sugar; though in tho refining of dato sugars 
it is somotimos of service :—and tho latter, from the cdangor 
of spoiling tho whole of tho juice to which thoy aro appli- 
od, should iron in any shape be loft in contact with it, Com- 
mon. alum however, or what is said to be profornblo, tho 
sulphate of alumina, which is largoly used by tho beat-root 
sugary manufacturers in France, may occasionally be of good 
sorvice in assisting tho clarification of tho juice, when, (as is 
somotimes the cnse,) iL docs not readily become bright and 
transparent wilh tho aid of limo and heat. Tow ounces 
of alam for a clarifier of 850 gallons of juico, T havo found 
a sufficient proportion in such cases: it should ho pounded 
and thrown into the clarifier as soon as hoat is applied, and 
the limo nddod afterwards ss usual, 

Tt has been rocommonded to (itor tho cano juico through 
bag filters and bono charcoal ax it passes from tha lari. 
fiovs ; hut T profor both those operations being porformed ata 
subsequent stogo of tho manufacture; that is, alton Uno watory 
portion of tho juice has beon ovaporated and tho latter is 
brought to the slate of ayrup. At this stago 1 beliove thoy 
ame more offectivo; tho bag fillers thon separating whatever 
further portion of coaguinble mattcry may have beon solidi. 
fled by the heat applied in the ovaporation, and the charcoal 
thon vomoving with better effect tho coloring matlor, which 
is in, fact producoil principally by that ovaporation. 

Tho cano juice from tho clarifiers { therofore allow ta wun 
diveatly to the opou evaporators: & man should bo in alten- 
dance at the clarifier discharge-cock while open; and ns soon 
as tho juice begins to flow thick and muddy, from the mix. 
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ture of tho scum or subsided impuvition will i, the cock 
should bo closed, and tho vofuso, whieh should only be an 
inch or tivo in depth at tho bottom of the clarifiers, showld 
be mm off into tho scum tub, to bho carriod thorofram to the 
distillory as required: this tub is plnecd outside the boiling 
houso ; it is mado of sonsonodl woud and furnished with e plug, 
and tho soum is vithor carried to it from the dlavifiors in 
buckets, or proforably by a gubtor fixed wndor tho lino of 
olavificrs, and communicating with cach discharge-cock by 0 
small moveablo shoot to bo used aftor tho eloar liquor is yun 
off, ‘ho clavifior is thon washed out with limo wator, ad is 
ugain ready to veooive frosh juice from tho mill,  Glenndinoss 
is as indisponsnblo to successful suger maling in this os in 
wll othor parts of tho procoss; and that clown water may 
always bo at hand for washing tha puts, gutters, &a., & pipo 
should bo conduetod from the water rosorvoeit to one ond 
of the boiling house, and thoy fitted with a brass cook, 

With rospoot to tho labor ruquired for this department, 
ono man should be appointed Lo tho charge of ouch clarifor, 
and if ho gives duo atlontion lo hia work, lia omploymont 
will bo found protly constint, A sider or howd also 
should bo in charge of the wholo business: ho should ho a 
man of ust and oxperiones, whose duties should bo to vo 
gulate the supply of limo by tho wae of (ho teatpapor, to #0 
that thorough clomlinoss is proxorved in tho lone, and to 
ho gonorally responsiblo to tha Huropean in charge for tho 
proper progross of the work in his departinent. Ax tho 
clarifying procoeda uninlorruptodly while the milly continue 
work, ib iso requives threo Kpulls of worlanon allotted to il, 
and onch spoll, with its exponce, niny bo therefore reckoned 
ns follows —~ 


8 Clarifier mon, cach at 8 Rs. per month, oe Od 
1 Headman, at amonthly wages of ie 8B 


Toul, .. 82 0 
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Ruaporation. 


As already romarked, the specific gravity of the juico, ag it 
flows from the mill, is indicated by 9 to 12 degrees of 
Baumo’s saccharometor; and this indication is but little 
i€at all allored up to the timo of its passing, whon defecatad# 
from tho clavifiers ; for though some small portion of its water 
has beon evaporated by the heat thero applicd to it, this is about 
componsated for by the absence of the albuminous and mu- 
cilaginous matters separated from it in the scum. ‘The object 
of the process of evaporation now to be doseribed is to in- 
crease tho spocific gravity of the juico, by tho dissipation of 
a porlion of its wator, to 26 or 26 degroes of Baumo, pro- 
paratory to its filtration md final concentration in vacuo. 

14 has been proposed by somo engineers to conduct this 
part of tho procoss also in a vacuum pan; but bosiclos its being 
vory doubtful if any advantage in tho quality of tho sugar 
would bo gained thereby, tho increase in the exponco would 
bo without doubt very groat; owing to the largo proportion 
of water to be evaporated, and the power of machinory re- 
quired to offect the samo at a low temporature by maintain. 
ing’ a vacuum for tho timo it would oceupy, Tt is woll known 
that tho greatost detriment to the quality of the sugar, b: 
exposure to high tomporatures, is enusod a//er the cano juica® 
is brought to tho consistency of a thick syrup; and that by 
tho old plan of conducting tho wholo procoss in coppor 
boilors ovor an opon fire, as still practised in tho West Indi- 
an and other Colonics, it is mainly in the toache, or concen- 
trating pan, that the injury to both color and orystalization 
is inflicted; and that little or no injury is sustained by the 
juico up to tho point of its evaporation to a syrup of tho 
gravity abovo roforved to, It is hardly necessary to describo 
hero the system of open ‘pan evaporation ad concentration 
veferrod to, as il is detailed al longth in all works on West 
Indio cultivation, It may howover bo briefly deseribed thus: 
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a range of 8, |, or 5 vound-botlomed capper, ov sometimes 
cast iron pans, gradually diminishing in size from a enpacity of 
800 ov 850 gallons to one of 90 gallons, mid susponded over 
a five common. Lo alls and through theay the juico is prsged in 
succession, commencing with the largost; the pm boing all 
xq on tho samo level, tho juico ix Indled Crom one to the 
othor as the ovaporation progresses, wnlil the contents of 
tho last pan, or {encho, become sufliciontly concentrated 
to bo passed to the crystalizing veusel, and thoiv place is thon 
supplied from the next pa; and so on in suecossion until 
the whole of tho juice is concentrated, 

On. estates or factories furnishod wilh tho series of ova. 
porators just described, into which it is dosivod to introduce the 
modern. improvomonts of Lho vactuum pani, it has bean proposed 
to avail of tho old plan, to conduct tho evaporation theron 
until the juico is brought to Lho slate of symp, romoving only 
the last or concentrating coppor, wid arranging the work of 
the lator to bo porlormed by the vacumm pau: und a consi- 
dorablo saving of immediate outlay, wilh little ot no dobrimont 
to the work, may no donht bo offvatod by thia arangoment. 

When however now works aro to ba orvetod, it in fue pro 
ferablo to adopt tho valuable agoney of sloum in tis, as in all 
othor paris of tho manufacture where ils uaa ean bo availed 

oe. The pans bost suiled for steam ovaporators avo lt fool 
long by 7 fect broad, aud 18 inchok deop, with a sorios of 
8 inches diamoter coppor piper, Inid along the bottom in 
the samo mannor aa degorihed for tho clarifiers, Somo of 
these evaporators, a8 well as the olarifievs, have heon made 
with a double bottom for tho storm to cireulato in the 
chambor thus loft, instond of through eoppor pipes aa hove 
xecommonded ; hut such it musi be obviows is a less ocono- 
mical application of tho heat than with tho pipos, having their 
ontire surfaeo covered with tho liquid 10 bo heated : inasmucll 
as with the douhlo bottom tho radintion of hont Crom the 
undor swrfaco of the steam chambor is lont, and that from the 
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upper surface only is available for any influcnce on the 
contained liquid. Six of these ovaporating pans would be xe~ 
quired for the works undor considoration: they may be most 
economically mado of quarter inch thick wrought iron plates, 
vivollod togothor, as fesoribed for the clarifiers; md should 
be furnishod with brass discharge-cocks in tho samo manner, 
The juico, as it leaves tho clarifiers, flows into thym to tho 
depth of about a foot, leaving the remaining height to be 
filled by the ebullition of the juico; any further seum that 
may vise to the swfaco during the evaporation should bo 
vomoved with skimmors, and sont away in buckets to the 
sonm tub. 

The spaco lost in tho cvaporators, by the gradual dissipa- 
tion of tho watery portion of tho juico, is supplicd from 
timo to timo with fresh juico from the clarifiers; md this 
is repeated until the whole contents have attained tho re. 
quired donsity. As the work progresses, the liquor should 
bo occasionally oxamined by filling a small quantily of it 
into a wine glass or phial, as well as by tho tost paper; and 
should any acidity or dullness still be apparent, it should 
bo corrected by small quantities of milk of lime thrown into 
tho evaporators wotil tho acidity disappears. In caso of tho 
ebullition being too violont, and consequont danger of tha 
juico boiling ovor, this evil is quickly chockod by throwing 
into the rising liguid a small quantity of milk. Practice 
onnblos the man in chargo of the boiling to decide from the 
appearance of tho juice, as to its color and tho sizo of the 
bubblos it throws up, whon it approaches the roquivod den- 
sity: he should not howovor depond on this alone, but 
should have » simple brass sacchavometor, marked with the 
degrees of proof for tho range of density tho juico will pass 
through until brought to syrup consistency, snd correspond- 
ing with tho scale of Baumo: this should bo always at hand 
fov tosting ovory skip bofore it is allowed to be run off to the 
vacuum pan house. Whon tho juico attains the required 
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proof of 26 degrees of Binme, the slean should bo shut off! 
from the evaporator, and its contents at ongo mn off to 
tho syrup cistern, placed in tho adjoining roo of the vacuum 
pan honse. 

Tn addition to a thorough washing which tho evaporators 
should havo at least onco evory day, the wholo, ub the close 
of every yeel’s work, should be seoured with sund to remove 
any thin film of cavbounte of lime, which procipitates from 
the lime in solution with tho sugar, and cnernats tho coppor 
steam pipes; and from its proporty as a non-contuetoy of 
hent, retards the boiling process if allowed xo Lo accumulate, 

No conduct the work of tho ayaporators, ono man in nt. 
tondance to cach pan is requivod, and one hendm to koop 
account of tho gonoral progress, and be respanaibla for the 
regular attondance of tho rest and tha clomnlinoss of tho 
pans and work: tho full comploment, lor the six evaporators 
at work, will therefore bo as follows ;—~ 

1 Mead hoilor, at a monthly wages of Rw 8 0 

6 Undlor ditto, at 8 Rs, cach, ee “ «= «18 0 


Seamed 


26 0 


In enses whore the old plan of ovaporation in open fro 
coppors is adhered to, the additional exponce of n slokor to 
each pan, and tivo boys to supply dry tiwh fox fuel, must be 
yeekoned in cnleulating the cost of Inhov, 

The clarifioys and evaporators, va will bo observed in the 
plan givon, aro all sot in the samo building ; which should 
bo very open and woll ventilated, to sllow of tho free oseape 
of the vapour as it isos from the boiling liquid, 1t should 
be in fret constencteil simply of a high roof, supported on 
pillavs, or walls with wido archways through them ; suffoiont 
to protect the work and workmon from yain oud sun, but 
othorwiso loft open to tho atmosphero. 
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CITAPTER IV. 





ON VHD MANUFACTURE OF SUGAR FROM CAND BY THE RU- 
ROPRAN MBLI0OV, CONCLUDED—RMBRACING FILTRATION 
THUMOUGIE CLOTIE AND TIHROUGIT ANIMAL CHARCOAL; CON- 
OBNTRATION; CURING; CUTTING UP AND PACKING; AND 
BYRUY SUGARS, 


Tum cano jttico, prepared and evaporatod as described in 
the last chaptor, is now in the state of a clavified and thick 
syrup, its stronglh being denoted by 26 dogrecs of Bano ; 
and were the evaporation continued in the coppers or sieam 
evaporators, tho effect would bo at onco to concentrate it to 
the consistoncy of a granular mass, requixing only to be 
cooled and left at rest, and its molasses scparated, to bring 
it to tho state of raw or Muscovado sugar, And this is in 
truth analogous to the procoss, adopled with slight variations 
in all sugar growing countrics, wilil the improvomonts of 
the last ton yoms brought to boar moe perfect and econo- 
mical methods. It has now beon proved by succossful prac- 
tico in both Fronch and English Colonies, that sugar of tho 
finest quality can be produced by one process direct from 
tho cane juico; by conducting it previous to concontyation 
through tho processes of filtvation and decoloration by ani. 
mal charcoal, and then concentrating it in tho vacuum pan 
and ouring it by impyoved methods. And I may add, that I 
have proved by my own experionco that this can bo effected 
with ag gront succoss and advantage in Bongal as elsewhere, 

The proprietors of the sugar ostates hitherto ostablished 
in Tirhoot and other districts in this country appear, with 
scarcely an exception, to have confined. thoir objects to the 
production of a Muscovado sugm, md the consequences is 
thoy havo boon left to compote for a sale in tho Tndian mav- 
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kots with the khawrs ov othor native sugars, of similar quali. 
ty, and oqually woll or porhaps botlor adaptod fox the purposes 
of tho vofinor; or if thoy shipped to tho home markots thoy 
havo had to compote there with tha Museovadthor, which form 
tho bulk of the sugars brought from our own Wont Indies 
and Mauritius, as well ns from fovoign Colonies. Tn this they 
have wnilonbiodly orred groatly; inasmuch as with oxinmy 
skill and monns of vofining, and with very little additional 
outlay, tho choap Inbor of this country would havo onablod 
them to produce a whito and well oxysinlized sugar, fitted 
to stand the voyage homo without doloriovation, und to com. 
peto with the betlor class of grocery and rofined angms of 
the English markots; which avo prepared from tho sama 
Muscovadoes by n separate and expensive procoss, 

Tho doscription of the sovernl oporations resorved for this 
chapter has hitherto hoon considered as porlaining exolu. 
sively to tho subject of “sugar refining,” from the datails of 
which they differ but vory slightly; to superintond thom 
efficiently tho plantor or proprictox of a sugar ostate, who 
may not have had oxporienco in tho art of rofining, would do 
woll to ongago tho services of a parson possessing such ox 
porionce, This precaution, ospecially whora now worles avo 
being ostablished and tho Nativo worlamon unaccustomed. ta 
the vaxioug manipulations, will probably save the estate tho 
joss of many thousand Rupoes; thoro boing much in the 
monagemont and regulation of tho work throughout, which 
experience alono oan toach sufflciontly, and which could 
hardly be gathored from any written account, Novortheloas, 
a short description of the sovoral procoasos may prove neelid, 
as showing the principles on which thoy should ho conduct 
ed; and I shall therofore xefor to thom in order, ‘Tho build 
ing bost adapted for the following operations should bo about 
85 foot in height, divided into threo stoxics or floors, and 60 
feet in longth by 40 fect broad, will bo found dimonsions» 
sufficiontly conveniont fo¥ all purposes, and will admit of the 
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whole business being performed without the labor of pumping, 
or otherwise mechanically raising the syrup after it has in 
the first instance been brought to tho uppermost story; as 
will be moro clomly comprehended by a reference to the 
plan of sugar works apponded to this volume. ‘This arrango- 
ment is also the most favorable one for adapting tho sugar 
house to tho refining of native raw sugars, should it be desir. 
ed to convert it to such uso during the months it is not 
ocoupiod in taking off tho cano crop. 


Tilivation through cloth, 


The filtoy here referred to is a more mechanical contrivance 
for effoctually soparating from tho syrup any romaining im- 
purities that may bo floating in it, ils effect boing similar to 
that of a fine siove: the filter most commonly used foy this 
purpose is that known as the Schrotder’s or bag filter, and is 
too well known to need moro than a bricf dosoription horo. 
Tho liquor to be filtorod, is run into a square hoad-cistorn, a 
convoniont size for which is 4i foot long by 24 foct brond and 
18 inchos high, into tho bottom of which aro screwod thirty. 
tao brass bolls, about 6 inches in longth, having cach a holo of 
ono inch diametor opening through it from the hoad-cistom+ 
over tho outsido of these bolls avo tiod tho opon onds of the 
filtoy bags: cach of Lhoso consists of a bag of strong cotton 
cloth, that known as Amorigan drill is woll suited for the 
purpose: it should ho in tho form of a sack 24 inches wido, 
G6 feot long, ond stvongly sown, and it should bo confined in a 
tube of como canvas of tho same longth, ‘and 6 inchos wide., 
Tho bags, thus suspondod from the bolls, avo onclosed in a 
woodon or métal cago, suficiontly large to contain thom 
without coming in contact, and to allow a few inches clear at 
the holtom, whoro a cook is attaohod to conduol the Altered 
syrup as it rung from the bags to the charcoal filtors. ‘Tho 
ovitlent ndyaningos afforded by this apparatus ave the laxgo 
Alloving surface comprised in a small compass, and tho quick- 
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neas and facility of conducting it without cooling tho sywnp ; 
tho filter case heing made to close tolorably tight, ond so 
provent tho escaps of tho hob vapour rising fiom the dows, 
conding syrup, tho passage of which through the eloth would 
be matorially retardod woro it allowed to cool, by the groator 
spocific gravity it would thoraby aequiro,—boing as meh ga 
2 to 8 degrees of tho saccharomator. . 

If the provions aporations of dofveation and slimming have 
been proporly conduoted, oach filter of the above dimonsions’ 
will strain 600 to G00 gallons of syrmp without requiring the 
bags to be cleansed; and fowr such filtors will bo found 
amply sufficient for the extent of work proportioned .to tho 
apparatus alvonily doseribod, Cove is roquived to soo that 
no fracture is loft in the cloth binge. Tho wator in which 
they aro washed may bo voturned to tho clarifiers, 

Tho bag filtérs avo placed. in the second story. of tho 
vacuum pan house, their hoad-cistorns being on «level. with 
the upper story floor, Ag wo loft tho syrup wt the ¢loso: 
of tho last chaptor in tho syrup cistorn placed on the ground 
lovel, it is. thoroforo necossury it should bo raised to tho height 
yoquired: to command.-a ciatorn placod above the Alters from, 
which the supply to tho lattor is rogulated ; thin ia ofocted 
sithor by a simple foree-pump, worked by huntl or by a bell- 
cvank attachod to the ongina: or hy a montesjua, whieh is a 
simplo and ingenious contrivance for raising syrups with. 
out subjecting thom to the motion of pumping, and: acema 
desorving of boing more generally adopted thin it has hitherto 
beon. It is a cylindrical’ ologo vossol, furnisherl with two 
horizontal pipos from its baso, ono of which communication.’ 
by a.cock with tho syrup oistorn on a lovol with awhioh it-is 
placed, and the othor with a perpondicular pipo reaching’ to; 
the vossal into which the syrup isto bo dolivored. After 
filling tho oylindor with syrup from tho cistern the cook 
between thom is shut, and that attached to tho upright pipe 
is opened; a small jet of high-pressuxe stowm is now. ins 
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troduced into the upper end of the cylinder, which by- its 
prosswre on the surface of the contained syrup forces it up the 
pipe into the vessel propared to receive it, and this operation 
is voponted until the required quantity is raised. 

Tho cistern, in the third story of tho building, into which 
tho syrup is thus delivered, should be of capacity to hold 500 
to 600 gallons, and should communicate by a common pipe 
or gutter to all the filters by means of a cock or plug over 
each, Should the house :bo adapted for use aso xofinory 
of native sugars, one of the blow-up pans, which should -be 
situated in this story, would answer all tho purposes. of the 
cistern vequired, In any caso it should bo furnished. with » 
coil of stcam pipe, to afford means of bringing the syrup once 
“more to boiling hont before filtoring : this not only facilitates 
‘tho filtration but gonerally soparates another slight. scum, 
which it now throws to the surface, notwithstanding all the 
core ‘bestowed. on it in the provious stages of clarification 
and evaporation, 

“Phe ayrup.as it passos from tho bag filtors should bo pov- 
feotly bright ond clear; and the color that. of palo to dark 
shemy wino, according to the quality of tho juico, and. tho 
proportion of limo that has been required for: its dofecation, 
Should it not have the charactor of brightness, the filter in use 
is in somo way dofective, and the syrup should bo directed to 
one of the othors until the loak or othor fault is romedied, 


Filtration through animal charcoal. ° 


The word filter probubly owes its derivation to tho giArpov 

of the Guecks, originally used by thom to express a. love- 
‘chum, though it-has beon brought, like many othor words 
ongrafted on, the modern English, to bear a widely different 
signification, Juooking however at. the virtues. of animal 
charcoal in tho, refining of sugar, the application of the word 
does not seom inappropriate ; appearing, as thoy do, little 
less ocoult and wonderful then those attributed by the 
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ancients to (hoir magic gifts, Por in wheal way the chareonl 
acts, the penctration of our chomists has hithorlo filed to 
discover; its bonelicint eferts only cro snlisfiolorily known, 
and thoso avo concisely summed up by Dre Evans in his 
valuable work on sugar, whieh J havo ulroudy voterred to, ag 
follows +—~Lst—~Decoloration of the syrup, which oxtonds both 
to tho sugar aud molasses, 2ud——-Ahstraction of any oxcoss 
of lime which it may contain, S8rd-—~Lho neutralization of 
my firoo acid. 4th—Lho romoval of nitrogonizod mattors, 
5th—Cho amolioration of that viscid condition which inspis. 
satod cand juico frequently presonta, Gth—Lho promotion 
of grmulation, And tho sugar rofiner ix contont to avail 
himsolf of these wondorfal offeeta, without studying to dis. 
cover by what hiddon process the “ charm” works, 

Sinco tho commencoment of sugm voting ae an art, 
assuredly no discovery has boon made of oquel importance 
to it with Uris ayont; a truth which must be vequioxced in by 
any ono practically acquaintod with ila virtiton, fox thexo aro 
by no mons overestimated by Dre Evans in tha above 
passngo from his work: aud after this dovisiva opinion in 
its fuvor, his readors avo hardly eine for his somowhat 
lukewarm recommondation of ils “trial” in tha boiling houses 
of our West Indin Colontos, influonced, ib would appeny, by 
somo doubt na to whethor the improvemont it wenld offoot 
would be componsntad for hy tho exponco it would ontail, 
But whatever woight this objection might have tu tho pro 
sent stato of thoso Colonios,—though T holiove tint ovon 
thovo ib is ono that would disappear before a fai preatioal 
triv,—no such doubt con avine regarding ils uso ip all sun 
works in India; whore indoud ils benofity have for soveral 
yers beon woll known and availed of, and where tho low 
cost ab which tho charcoul ean he propared forms ono strong 
indueomont for ita gonoral adoption, ‘his may bo moro 
vondily understood by contrasting ils cost prico in Mngland, 
where yew bones are usally sold for Ge. to Gx por ewly 
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and tho propared charcoal for 12s. 0 188, por ewt., with their 
cost in Bengal, whore, valuing the Rupee at 2¢., T have con- 
stantly purchased tho raw bone at the corresponding price 
of 7d. to Od. por owh, and mado good charcoal thorefrom 
abv cost of 29, Gd, to 2s. Od. por cwl.; and tho oxpenco of 
ve-cnleination, of the charcoal is proportionably low. 

A history of the progressive steps of improvemont in tho 
use of bone charcoal, and of the various mothods in which its 
virtues ave still availed of, would be more fitted for a chapter 
in.a work dovoted to sugar refining then for introduction 
here ; I shall therefore rest contented with describing the plan 
T would recommend for its adoption on a sugarcane estate, 

The form of filler most goncrally approved of is that of 
tho long cylinder. Tho best are made of wrought iron plates 
rivotied together, and thoy have been used of heights varying 
from 6 to 22 feot, and of 4 to 6 or more foot in diamoter, 
For cane juice syrup [ would recommend a medium size of 
12 fect in height and 6 fect diameter, as sufficient for all the 
onds thoy are required to fulfil; as well as to afford good and 
substantial sorvico in tho ovont of thoir boing required also to 
assist in tho rofining of native sugars, ‘Tho fillers avo closo 
vossols, furnishod with a man-hole door at top and bottom 
for filling in and omptying out tho charcoal, but closed when 
tho filter is in uso; and with an induction syrup-cock at tho 
top, and ono for oduction of tho filtered syrup at tho bottom ; 
also with a small steam-cock introduced near the top to 
throw a jet of steam, whon required, into the body of tho 
charcoal. A. perforated wooden tray supports tho charcoal 2 
oy 8 inches from the bottom of the filter; the lattor is lined 
throughout with a coarse blanket, and tho charcoal properly 
propared is thon filled into it to within a few inchos of tho 
uppor end of the cylinder: tho man-hole is then closed and 
tho whole is roady for uso, 

Tho stenm-cock is first opened to allow tho mass to he 
thoroughly penetrated with tho heat and moisture it affords, 
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and tho symp from tho bag filters ix then allowed to flow 
through ik: the syrup which comes vay during the first fow 
minutes is usually of a dull clondy appearance, and should he 
run off to tho foul syrup cistern, to bo punipad up again to 
the third story with tho fresh ayettp from the evaporators: as 
soon as it bogins to flow clon it is conduoted ito the cloay 
liquor cistorn which supplies the vacuum pan. 

A slow but constant stream through it should be kept up 
dwing tho first threo days tho filter is used: ib is thon 
“steamed out,’ that is, tho steam-cock is oponcd, md the 
steam allowed. to act on it for several hours wntil tho cone 
densed water which flows from it has little or no swoolnass 
porcoptible in it; tho filter may thon cithor ho used again 
with diminished offeot for mnothor three days; or is omptied 
and-re-filled with frosh burnt charcoal, according to tho qua. 
lity of sugar it is dosired. to praduco, 

Four 12 feet filters, such as ebove deseribed, will be found 
sufficient for a sugar-house of the size and capabilities T have 
recommended, to proditeo nv vory poworful effect in improving 
tho sugar mado in it, ho numbor of filtora however, and tho 
frequency with which thoy should bo refed with vo-bumeé 
chaxco, must dopond entirely on the doxoription of sugar it 
is tho plantor’s aim to manufictwre,—tho quality of tho eano 
juico ho is working upon,—-ond tho degree of envo hostowed 

_ on the provious. parts of the process; tho whitonoss and 
stvongth of the sugar produced. following in gront menue 
tho proportion of fresh charcoal afforded to it, T havo soon 
.& perfectly white and. bold-grained sugar produced, by the 
process doseribed, direct from tho enno; and with a suff. 
cioncy of charcoal nnd duo onve in the manufheture, it dooa 
not admit of a doubt bué that the wholo erystalizable produco 
ofthe plant may bo obtained in this form. At tho same 
timo some judgment is required.on the part of the plantar, to 
guide him as to tho extent to which. ho should avail of this 
‘valuable agent; inflnoncod, as he should be, by the wants of 
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tho market he is manufacturing for, and the corresponding 
expenes he is inewvring in preparing the different qualities 
for that markot. ‘ 

Tho proparation and xo-calcination of tho chareoal are 
important parts of the business, and requiro care and atten- 
tion ; for if imporfectly porformed tho effect becomes. the 
opposite of benoficial to the sugar: ag thoro is no groat 
difficulty in the proparation however, and bones are procurable® 
in. dbundance in. every part of the country, every sugar 
factory ought to. possess the means of making it to supply 
its own wants,  ‘I'o onter into a dotail of its mode of prepara- 
tion is beyond the design of this work; but [ may mention, 
that tho oxpensive patent apparatus in uso in England is by 
no means requisite, and the more simple and cheap retorts 
or othor yossels goncrally adopted hore, are by far the best 
ailaptod for this country and for Native management. 


, Concentration, 


‘Dhis is the final boiling of the cme juico, to effect the erys- 
‘tolization of the: sugar and tho evaporation of the yomain- 
ing superfluous water which kopt it in solution in the form 
of syrup. Tt was formerly always porformed in the “ toache,” 
a round-bottomed coppor or iron pan, forming the last. of 
tho sorios of cane juico ovaporators over the open megass 
fixe, ag describod wndor the head of evaporation: the decom. — 
position of a portion of the sugar, by tho charring, and long 
exposure to a high temperaturo, which it suffored in. this 
process, was most dotrimontal to its quality ; and the “ teache” 
has now bogun to disappear from all well regulated sugar 
ostates, anc its place to be occupicd by the vacuum pan, 
This valuable invontion is now too woll: known to need. tlos- 
eviption here, Tho gront objection hitherto to its adoption 
has been. its expenco ; but.the improvements of late. yours, in 
simplifying and. reducing the cost of machinery, and tho 
substitution of cast iron for many parts formorly made of 

Ra 
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copper only, have gone fr to vomedy this objection. T have 
nlveady stata my opinion, Chat a par lo contain al loust 
3 tons of sngmy is tho aniallext xizo doxerving al confidenes, 
for producing the most henulleial cleat in porfveting: tho 
erystulization, ' 

Beonomy in tho first ontlay, so fae as it is consistont with 
the oMeioncy of tho apparatux, should also extend to other 
parts of the apparatus, The vaemma in the pan ix formed by 
an. air-pump assisted by the action of cold wator, which 
conilonses the vapour ay it rises from. Che hoiling sugme; and 
the lenst expensive application of this is efvetod by what is 
known as tho phan of “internal injection,” that is, the injece 
tion of a jot of cold water thvough tho vapour itself in its pas. 
sage from the pan to the aixpump; and with waler of the 
avorago Lomporature procurablo in (his camry, 1 pipo of & 
inches intornal diameter will furnish tho stron of walor ro. 
quived for this purpose for a pan of the size reeonmended ; 
this wator mixing with that formed by the condensed vapour 
from the sugar is dvawn off hy (he aivepump, which indeed 
in this way performs the work of w water-puimp tlyo, 

The managomont of tho boiling procoss should he cauflded 
to e yacnum pur boiler of ome oxporienea 5 as th is difieult to 
neguire, excopl hy practica, tho xhill to regmlate Che gradual 
supply of syrup aid formation of tho eryatal necarding to the 
quality of tho mutorial under treatment. The boiling of a 
pan of cane syrup of 26 degrees of Brune, to give 8 tons of 
wicured sugar, will usually aecupy about four hows; end 
allowing half an hour intorval betweon eagh boiling to empty 
the pan and readjust ib for work, will give ahout cighteon 
working hows por diom to complete the four hoilings ro 
guived, ax ostimated at the begiming of Chaptoy LT, of this 
part of tho work, 

Trom the vacuum pan the sugar is precipitated, whon fully 
concentrated, into the henter,—-an apon verre placed directly 
under it, and funished with a steam cusiyg: fu tts the” 
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Lompereture of tho sugar is sometimes raisod several degrecs 
Lo liquefy the molasses and allow of a moro perfect formation 
of tho crystal, ‘This is however an oxponsivo picce of appa- 
valus, and may gonorally bo dispensed with, and its place 
supplied by a round-botlomed ixon pan or othor vessel, merely 
adaplod to xeceive tho sugar from the vacuum pam; as, if it 
ho dosived to raise its temporaturo provious to sotling iL to 
cool, this can bo equally well donc in the vacuum pan itself, 
by dostvoying the vacuum and Allowing tho stcam alone to 
acl upon it for a short timo, 

from tho heater the concentrated sugar is transferred to 
the cones or moulds ranged on end around tho fill-house, or 
room in which tho heator is placed’; this work is always por- 
formed by manual labor, the hot sugar being carried in copper 
basing, and is a slovonly md rude part of tho work; appearing 
to require some cleaner and moro efficient contrivance to be 
substituted, to placo it on a par with tho improvomonts lately 
introduced into all other parts of the art of sugar rofining. 

Tho best cones are now mado of shect hon, and have, 
with Low oxooplions, quito superseded thoir old predecessors, 
which wore always mado of ved earthon-ware, The best sizo 
hold 126 Yb, of wneured sugar as il falls from the pan; 
and as this will lonve, if well erystalized, about 82 lbs, 
or ono Indien bazar mannd of sugar after the separation 
of ily molassos, this sizo also affords a xeady means of osli- 
mating the daily produces of the crop. A gradual cooling 
of tho sugar in the cones is favorablo to its porfect erystali- 
gation, and all cold draughts of aix should therefore be guard- 
ed against in.tho fill-house, and the cones should uot be 
removed to tho curiug house for abl least twelve how's after 
being filled, 

In Bourbon, Mauritius, and. othor Colonics, vessols of a 
lnvger sizo havo bocn adopted for cwing, and wooden cases 
holding a ton or moro weight of sugar each are used, and have 
been introduced on some estales in this country ; Lhe theory 
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in their favor boing, that a freer mul more porfeot erystali« 
gation takes place in them than in vessols of smallor capacity, 
My bolicf howover is, that the improvomont in the orystalizn. 
tion which thoy have beon fowl to induce, may ho ablei- 
buted moro to the gradual cooling which would take place 
through so largo a mags of sugar, than to any othor advimtaga 
veferrible to tho sizo of tho vossol: and when tho superior 
advantages of tho cones aro considored,—whothor as to tho 
facility with which thoy may bo convoyed to any part of tho 
works, or their contents oxamined at any stago of the curing, 
by morely inverting one or two from each boiling and tun- 
ing out the loaf,—no doubt can remain as lo the preference 
which thoy deserve. 


Curing. 


This is a part of tho procoss of sugar making which has 
become much less tedious and wncortain in its oporation 
since tho introduction of animal charconl in the boiling house. 
Before this agent camo into uso the curing oceupied gono- 
rally from two to throo wooks, and roquired the application 
of as many magmn, oy sixate of pipo-clay, 10 ofleat the com. 
plote descent of the molasacs from tho orystalizad partion of 
tho suger, Now, howover, after its condition Jas boon 
mncliorated by tho influence of tho chnreonl, one magma 
gonerally suffices ontirely to dispel tho molasses, and a 
second is called for only whon an oxtra dogree of whitenoss 
is required. 

The magma horo roferrod to is a clarified syrup of 2b 
to 80 degrees’ densily, md it should bo mao by molt 
ing sugar vathor whiter in color than that it is tntondod to 
cure, It is used by cutting up tho faeo of tho sugar in tho 
cone to the depth of uhout two inches, and thon smoothing 
it with a trowel so as Lo prosent an oven awrfaco; the mag- 
ma, whon cold, is then poured on it to the dopth of an inch, 
and this, by its woight, ponotrales the mass of augar ony 
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ing the molasses down before it; the lnttor being futher 
assistod. in ils descont by the crystalization of tho sugar in 
tho magma ilsolf, and tho water thus set frco helping to 
abtonuato it. 

he conos being brought to tho owing houso, tho plugs at 
theiy apicos wo withdrawn, and cach is sot on its soparate jar 
to reooive tha molasses or syrup which flows from it. That 
which drops for tha first two or three days is genorally con~ 
siclored ag molasses ; tho jars are then changed and the mag- 
ma being applied, all which drops subscquently, which is of 
a lightor color and less glutinous, is considered as syrup, and 
ig sot apart for re-boiling soparatoly. After the first magma 
has been allowed to penotrate from two to threo (lays, and 
the free of the cono has again become firm and crisp, tho 
wholo loaf showd ho turned out and oxamined, and if tho 
orystalization wppems good, and the color uniform to within 
fivo ov six inches of the apox, it may bo allowed to complete 
the curing without furthor treatment; which will probably be 
offectod in threo to four days more: but if tho magma has 
ponetyatod but little and tho sugar remains clogged and 
dark colored, anothor magma will be required, and tho curing 
bo soveral days dolayod, Such at loast will bo the probable 
course of tho work; but practice alono can toach the refiner 
tho plan i oll casos bost adaptod for scouring to him tho 
description of sugar ho wishes to produce. If the boiling 
and previous leatmont havo beon successful, from ight to 
iwolvo days, according to the quality of tho produco, should 
suffice 10 completo the curing. 


Culting up and packing. 


Tho “cutting up,” or reduction of tho loaf to the state 
known as “ orushod sugar,” is performed by the sugar knifo: 
this is composod of a number of steel blades, about 18 inches | 
long, aflixed to tho circumferenco of two wheels, and tuned 
by a handle, or a bel conneeled with tho engine: against 
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these rovolying blades crcl sugne-loul is slowly pressed, aid 
the sugar is Uhus shaved off by them with bab litte fraghae 
of the crystal, Ono of theso knives will reduces with cugo 7 
lo 800 loaves per dicm, 

Tyom the knife-houso the sugar is frequently conveyed ab 
once to the packing-houso, and thoro packod for sale or ship. 
ment, A groat portion af water howover is still contained 
in it, and this rondors it Jinble to loss of weight and doterioxa 
tion of color on the voyage home, or if stored tov any time 
in this country. Both ovils aro however ayoidad by giving it 
a partial drying in the aun, or by moroly oxpoxing it to the 
influence of a dry wind for a few hours before packing it, 


Syrups. 


While describing tho routine of sugny making tu the frst 
instence, I have forbome to speak of the disposal of tho 
syrups; nol wishing to confuse thereby tho sinplo detail of 
manufacturing sugar dircel from the cane juice, lay the old 
routine of West India sugar mauutaeture, all tho drainings 
from tho sugar wore considered as molaskos, wd appropriated 
to tho distillation of rum. Of Into yoars however, rome 
atlompis have been mad to oxtract a further portion of ang 
from them in the West Indios, by ve-boiling mud eryalalizing 
them, trensforring the refuse of this second boiling only to the 
distillory. In Mauritius also, an iuforior sugar in nlways mado 
from the molassos, By adopting tha use of bone charcoal 
however, tho qualilicy of the molasses become no loss im. 
proved than thoso of the original sugar, ad thoy may ae 
cordingly ho re-boiled, ad suger extracted without ay doubt 
as to tho advantages thereby romnlling. AL tho same time it 
must bo expected, that tho quality of tho molnaxos or syrup, 
with roforenco to the saccharine matter it ix capable of yield 
ing, deponds greatly upon tho charaater of tho sugar from 
which it is dorived ; should the Jatuor bo of atrong, well-form- 
ed cryatel and light color, the whole of its drainings may be 
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ve-boilod to advantage : on the other hand, should the original 
grain be small and ill-formed, and the color still high, not- 
withstanding the action of the charcoal, it is gonorally botter 
to sond the firgt runnings from such dixeat to tho still-houso, 
reserving ouly what is collected after tho first magma is 
appliod 10 bo retuned through the vacuum pan, But here 
again it is diMeult to convey by wrilton instructions what 
is best Lo be followed in practice; and the oxporience and 
judgmont of tho planter, aftor considering the quality of his 
molasses and the percentage of sugar he may expect 1o derive 
from it, cnn alono rightly dotcrmine him as to the advantage of 
vo-boiling it, In liou of simply re-boiling tho molasses in the 
vacuum pan, it is frequently found moro profitable to carry 
it to the cistorn over tho fillors, and. aftor diluting il to tho 
consislonoy of 27 degrees of Baume with lime water, and 
heating it to boiling temperature, to pass it tough the 
bag sud charcoal fillovs before concentrating it again in the 
vacuim pan, 

All syrup sugars require being concentrated to a highor 
consistency than. original sugars, 10 induce the porfect forma- 
tion of theiv erystal, and consequently oceupy a longer time in 
tho subsoquont oting procosss in vory wonk syrup-sugms 
tho crystalization is sometimes not complete until lwo or threo 
(ays flor tho conos aro romovod to the ewing house, and 
the plugs should therefore bo loft in for that time and then 
vomovod. Ono to three applications of magma aro then re- 
quired to separate the molassos, and the whole curing will 
probably occupy 15 to 20 days. A stratum of pipo-clay is 
also frequently Cound usoful in assisting the soparation of 
molasses from woak syrup-sugars, and is tho only part of 
sugax vofining in which its uso is now-a-days admitted ; it is 
prepared by melting pipe-clay in water 10 the consistoncy 
of a smooth somi-liquid mud,'and applying this to the depth 
of one inch on tho surface of the sugar to be eured, proviously 
smoothing the surfaco in the cono with a rowel. 
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An invariable rio to ho observed ie the treatment of mo. 
lasses or syrups is, Lo vo-boil Utom aa quickly as possible aftor 
thoir soparation from the sugar in the cone ; their doloviorn. 
tion and consequent loss of strogth in xnecharing matlor 
boing vory rapid if loft to sled ax ayrnps in this climate, 
A boiling should therefore he mado as frequently asx eullleiont 
can bo collected for the purpose, mul showld bo passed through 
the vacuum pan ator the ordinary sugar boiling of tho day is 
comploted, 

T have hoard it alleged by oxporionced sugar planters that 
by boiling tho sugar, and subsequontly its syrups, /ee, 
that is, by concontrating it loss highly thim is usually prac. 
tised, the syrups sotein such strongth that chet evystaliza. 
tion may bo repeated witil as amall a proportion as (on per 
cont. only of tho wholo weight is left, incapablo of farthor 
granulation, in the shape of molasses. T must contosa, L hava 
not obtained any thing like this result in practico in Bengal; 
though with vory fine cane and adequate means of working I 
conceivo it, quite possible to bo realizar. 


CITAPTER V, 


ON THE LXPRNCHS OF MANUFACTURE, AND GOST OF GANK 
SUGARS YREYARED WY MIN CUROPHAN MTIION, 


‘Tus, Lhough last in ordor, will be considored by 10 moms 
the least important chaptor on the subject of cane sugar 
manufacture, 

In Choptor Il. it was shown, that tho ripe cane could 
he delivered at the mill nt a cost of Rs, 22-114 per boogal, 
or Rs. 1-2-8 por 100 maunils by weight: assuming this os 
tho basis of owr caloulation, there romain to be added the 
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exponce of labur and matcriols omployed in the manufacture 
itself; and a proportion of the capital invested in the blook, 
or machinery and buildings of the works, to represent tho 
annual loss by their “woar and tear,” 

I shall commoneo by an ostimate of the 


Cost of the works. 

Tho machinery 1 will assume to be all ordered from a good 
maker in England ov Scotland, ag the course generally 
preferred ; though many parts, such as the malleable iron cis- 
terns, evaporators, clarifiers, &e., may be as officiontly made 
in Bengal and at tho same expence—or probably at less whon 
all tho charges of transit aro included, Several vacuum pans 
have also hecn manufactured by Messrs. Jessop and Co., Ungi- 
neors, of Caleutta, which aro said to perform their work well, 
though I have not had an opportunity of proving this by 
my own oxporionco. In sonding home an oxdor for machi- 
nevy, somo respectable makers should be sclected, whose 
namo would be a guarantee for its cflicioncy : groat disnp- 
pointmont may thoreby be prevented in tho subsequent trial 
of ils capabilitios at tho works. 

Tho markot value of machinory at homo varios not a little 
in proportion to that of ivon; and this is move especially 
the cuso with suger machinory of tho prosont day, in which 
this motal is principally availed of, in place of the more ox- 
pensive copper oud boll metal, which tended so much to swell 
tho billy for such on investment a fow yonrsa ago. In the 
following estimate a liberal valuation has been placed upon 
all parts of tho apparatus as ordered from the best makers, 
antl circumstances may frequently vendor tho total sum here 
given susceptible of a very considerable reduction. 

Tho sizo and arrangomont of tho requisite buildings L have 
alvoady partly described, while detailing the successive sleps of 
tho manufacturing process ; and the same will bo found more 
clearly oxplained by a reference to the ground-plan of the fre- 
tory, givon wt tho end of this work. Native masonry is ecom- 

Qn 


186 ON RIN DXPENCUS OF MANUTAGTURE, 


paratively cheap in most paris of Bongil, and T need not ontor 
into tedious details to demonstrate that tho sum [ havo esti. 
mated undor this herd, 80,000 Rupees, will be found sufficient 
for all purposes, if dno rogard to economy be absorved, and 
judgment bo exorcised, in adapting, Lo tho purposes required, 
the peculiar building matorinis and means allordod by the 
district itsolf in which tha works avo siluated, as fir as may 
be possible, rathor than import them at wnnecessary ond 
greater exponco from disimnt parts of tho country. 


Estimate of cost of black. 


2 Condensing engines, cach 20 horae-power, connected 
with a 16 horse-power cano-mill, with duplicate pinions, 
spumwheels, segmonts, &e, £1,700 cach, +» £3,400 0 


8 Clarifiors, with sleam-pipos und valver, £26 oavh, 200 0 
6 Evaporators, with ditto ditto, £ 30 ench, " ve 180 0 


2 Evaporated juice-cistorns and 2 clear-lquor ditto, with 

pipes and }nas cocks, £ 20 cachs monte-jus or pumpr, 

£ 20, on os . ” a on oe loo 0 
2 Juice-honters over fillers, £20 cach; four ay haga b 

foot bng filtora, £ 20 ench;s four 12 foot ¢hareonl-filtera 





with pipes and bragg cocks, £ 25 ench, ., “ " 220 0 
Charcoal-buning tubes, charcoal-mill, aievoy, ke, lo 0 
A 7 feot vacuum pan, with 2 air-pumpa, condense water 

pump and connesions, “a an . " 760 0 
Four 30 horge-power steam-hoilers complete, at £180 ench, 7400 
3,000 indn cones, ats dd. cach, ., ie iy ‘i 60 0 
Freight, mamance, packing and ahinging charges, ve 200 oO 

Total cont of machinay, 1... £6,690 0 

any at eachange of 2s. per Rupee, Co’a Re. | 68,300 0 

Outlay on buildings, . : ve +. 80,000 0 
Ditto on orection of machinny .. is . oo 3,000 0 
Contingencies, auy oe ae teen on oe 1,700 0 


Toul, Co's, Ra, 1,000,000 0 
Add intorest on outlay duiing time of erection, any for 19 
months at 10 per cent perannum, . 6. a os 10,000 0 


Total coat of block, .. Co's, Ra, 1,10,000 0 
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Tho works after being erected should be kept constantly in 
good repair, and tho current expenco of doing this should be 
charged to tho yoorly account of manufacturing exponcos, 
In addition to this, I would chargo to the annual crop of 
sugar, ton por cont. on tho value of the block ; the same to be 
set aside to componsato for wear and dear of machinery, or to 
voplace any portion of it with any more improved means 
which the progress of invention may bring into use, so as to 
maininin pormanently tho efficiency and valuo of tho works. 
This percontago gives therefore 11,000 Rupees to be added 
annually to the cost of tho out-turn. 

Wo can now bring togethor the various elements com- 
posing the cost of the cane sugar itself, and tho result will 
appoar as follows :— 


Cost of cultivating and bringing to the mill the 
cano from 2,000 iia of land (sce page 


148), .. yp ve +. 46,417 8 
Manufacturing oxpences, viz. wages for Native labor, 
Mill house, i +. 87 Rs. por month, 
Clarifiors,. . oF ». 82 ditto ditto. 
Evaporators, ++ 26 dilto ditto, 
Total for cach spell, .. 145 Rs. por month, 


which for 8 spells, gives ., 488 Rs. por month, 

and for tho three months, a total of .. Rs. 1,808 
Proportion (jm) of cost of European 
superintondence to santnoniee (see 


page 148), 0, ve tae 1,842 
Ditto of general suporintondenco, ongi- 
neor, and offico charges, +. 1,600 





Carried over, Co’s, Rs. ., 4,647 45,417 8 
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Brought forward, 
Coals for 8 boilors of 30horse-powor, cach 
of which will consume of country eoul 
a, the rato of 6 Ibs, por hovsc-power 
por how, or about 160 mds. por 2b 
hows, ‘his for 78 working days, 
gives 10,260 mds., which al 8 nds, per 
Rupee, ise. we 
Quicklime, oil for leapé, oil wid gvouny 
for ongines, &o, &o., say 100 Ata, por 
month, for 8 months, os mA 


‘Potal exponce producing clarified syrup 
P YP 8 


from cnne, |. 1 . F 
Add oxpences of refining ; including fans 
tory reprirs, use of bone chireoal, 
drying and packing, al 1 Rupee por 
mannd of sugar produced, which on 
15,600 bazar maunds, a8 calculated at 


1,17 


3,760 


gag 


007 


pago 117, is .. ve ve 15,000 


Total expences of mamufireture, 


Tntorost on block 10 por cont, (sew pago 187)... 


Total exponditure, a on 


Loas value of molnsses left 10, (00 mide, ab & 


annas per maund, ve on 


on 


Lbyll7 8 


24207 0 
11,000 0 


pena 


ve HO7Td 8 


6,200 0 


Net cost of 16,600 més, sugar, at 1-15-0 por 
mau, .. vs ve re Co's, Ra, 


7,014 8 


Of this sugar, three-fourths the weight may bo estimated 
ag original, or onco boiled sugar, at 6 Rs, 2 anus per mound, 
and one-fourth syrup sugar at d Rs, por umund, which will 
be found to give the sume result ag above in coxl value, ‘The 
former should bo a strong-grained, frea, bright-colored, ond 
dry sugar, tho color varying from light yellow to white, in 
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proportion to the success with which the manufacture has 
been conducted; and the latter of a bright gold or straw 
color, vy but of somowhat inferior grain to the former. 

To tho above estimated cost will have to be added the 
charges for conveyance to tho selling market, and the com- 
mission ox othor chargos to which it may be liable when ar- 
rived there, Asits destination would probally bo the Calentts 
market, cither for salo or shipment, the first mentioned ex- 
pence will vary in proportion to the distance of the works 

«thorofrom, and the facilities of river communication: let us 
however assume 10 annas per maund as sufficient to cover 
all those charges, and we may then calculate on a total cost 
of Rs, 6-12 per maund for tho first quality, and Rs, 4-10 
for the second, delivered in Calentta. ‘Tho selling rato when 
arrived thore it is impossible to estimate with any confidence, 
in times when the values of all sugars are subject to such 
violent fluctuations as wo have recently witnessed; but talking 
tho comparative selling rates of different qualitics in the 
Calcutta markot of late years as a criterion, the qualities 
abovo described would command about one Rupco per maund 
boyond tho cmvont valuo of first and second qualitios of Bena- 
ves sugis, Tquel difleully prosents itself in tho altompt to 
oxtimalo any rato of profit on the inyestmont ; but it will, 
J think, bo conceded, thet I havo shown good grounds for 
anticipating a handsome retum on tho capital employed. 

I shall only say in conclusion, thet I have been as careful 
not to wnder-oslimate tho oxpences on. the cost, whether of the 
works, tho cultivation, or tho subsequent manufacture of 
tho cane, ad I have beon not to over-estimate the weight 
and quality of the produce which may be expected from it, 
All who avo acquainted with the ordinary zatos of remimera- 
tion for native labor will be able to point out many districts 
in which most of tho agricullural operations, end other ox- 
ponces allending them, may be performed for two-thirds’ to 
one-half tho xatos at which I have allowed them: and it will 
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bo readily granted, that, in ostimating the total woiyht, in 
sugar and molasses por beogah, tho lend is capable of yielding, 
at no highor than what is realized by good native eullivation, 
L havo not Been too sanguine in assuming what can bo, and 
in fret frequently has beon, obtained hy tho Muropean plant. 
er. I firmly believe, that time anil furthor oxporionco will 
prove, that a considerable roduction is practicable on most of 
the items of exponce seb down in this and tha preceding 
chapters, and that a proportionate reduction in the cost of 
tho sugar may ho expected. 

I havo not directly alluded to tho saving which would bo 
effocted by working the factory for the nino months of the 
yoar it is not occupied on tho canc-crop, as a vofinory, It is 
hardly necossnry to point out that three-fourths of the sun 

harged as “interest on block” would in this cavo bo trang» 
Yoed to the refining account; and the consequent redue- 
tion of cost on the sugar-cane crop would thus bo fully eight 
annas per maund, 





CHAPTER VT. 


ON THE CULTIVATION O1 ‘LIT DATE TK, AND MANUYACTURE 
OF SUGAR THLRUTROM BY RUROIMNANK 


Turs will be but a short chaptor, ‘he history of tho sub- 
ject is indeed an almost uninterrupted blink, and asa fleld 
for tho futuro application of Muropoan akill and improvemont, 
it may bo considored as ontixely unbroken. 

Tho vory oxistenco indeed of such an article as date (ree 
sugar appoara 10 have heen almost forgotton during the later 
potiods of the Hast India Company's trade monopoly : though 
in former times occasional reforonce was made (0 it in the 
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correspondence betwoon the Court of Direclors and their 
Board of Trado in Caloutta. In 1798, we find that » ship- 
mont of “64 faalory maunds” was éonsigned homo by the 
lattox; but tho smallness of tho parcel probably caused it to 
he overlooked, and the result of its sule is not recorded, In 
‘a Minuto of the samo Board’s Consultations, dated 4th Sep- 
tember 1702, wo find tho wholo annual produco of date sugar 
in Bengal was estimated at 15,000 maunds. he cultivation 
was probably therefore in its infancy at this period ; and its 
further cultivation was checked for the noxt quarter of a con- 
tury, as woll by tho xostrictions of tho Company’s monopoly, as 
by the high discriminative rates of import duty imposed on 
Bast. Lidia sugars by the home government. Previous to 18380 
it cortainly appears to have beon unknown as an article of 
commerce in the home markets; though long proviously used 
in Calentta by the Native rofincrs, and as an article of Native 
consumption, 

No means oxist of tracing, with anything approaching to 
coxroctness, the yearly rate of increase in the production of 
dato suger since that poxiod, nor of ascertaining its prosont 
extent, Jrom an estimate T have made however of the quan- 
tities purchased for the Europemn refineries, added to the 
amount of native volined sorls sold for export in tho Caleutte 
market, under the names of gurpatta aud dobarrah, T have 
obtained the conclusion, that from 9,600 10 10,000 tons, or 
at lonst one-fifth of the wholo annual quantity oxported to 
England, is now comprised of date sugars. 

Tho attention beslowed by uropeaus of lato years on the 
produation of these sugars for the Caleutta ox home markets, 
has boon confined to the remauufacture or refining of the 
native raw matorial, such as khaur, dulloah, &e. ; end for this 
purpose it has boen doservedly held in vory great esteom, 
producing a good colored and well crystulized sugar, and 
yielding 0 groator percentage in weight of vefined goods than 
onn be obtained of equal quality from the samo weight and 
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class of cane sugars, On the other lund, the raw date sugars 
ayo more liable to deteriorate by heing kopl in store, losing 
both color and sivongth more rapidly than the former: Ubis 
applies however to the raw prodnets only 3s (he refed ov re. 
boiled sugars wudergoing Uo voyage hamoe, ov being kept in 
store in India, equally woll with those from cane, 

Tho cause of the above-montionod peeutiarition appears to 
lie in the larger proportion of gluten presont tn date sugars; 
and tho tendency of this substance to decomposition, when 
in contact with saccharine matter, suems suilieieiut bo account 
for most of the characteristics distingnishing it from cone 
sugar’ ‘Chose aro no less remarkable in the molasyes than 
in the sugar itsclf; that from date susie possessing fix less 
saccharine matter and being of much darker color than that 
from cane, which is probably caused by the gluten heing 
partly decomposed by the lime and hent of the boiling pro- 
ecss, Another distinguishing foaluro however, worthy of 
yemark, is the absence in the dato sugar of tho cmpyreuma- 
tie oil, so obsorvablo in all cano produce, and which affords 
to the rum male from canc molasses ity well known flavor, 

On. considering tho low cost of dato sugars ay compayed 
with cane, mid tho litte Gowble aid risk duaured in vearing 
the trees, it seoms, at first glaneo, remarkable that the ture. 
pean planter hay not hitherto heon induced to nail himself 
of this cultivation for producing sugar on oe lage seale, Bub 
groat discouragements to tho investment of nglish enpital 
in this way no doubt ovist in tho ameertan and ill-defined, 
natin’e of land-Lenure in Bengal; the length of tine the lees 
ocenpy in coming to their full bearing; as well ay in the dif. 
feulty of collecting tho juico for boiling into suynr by the 


* Dr. Evans, ab pago 99 of his worle ou Sugary, romarks "Il p lltla glpton 
obtained fiom whont bo placad in contnot with a solution of cane «ugar, and 
tho mixtiuo bo oxposod to a moderately high tomporature, 1 Lonomes vigold 
and mucilaginons ; ita aweotnoys disappears, and on oxanpination gion will ho 
found to havo oeoupind tho place of anger” 
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Nuropoan method after thoy may have beon reared. Yot 
theso ave drawbacks which will probably bo overcome; and 
in ono Joonlily at lonst, in tho Jossore district, a “dato treo 
ostate” has heon commenced on a scalo which must, in a 
fow yours, ronder it a valuable property to ils ownors. 

In the chapter on Native date sugar cultivation, in the 
fixat. sootion of this work, it was shown that the anmial produce 
of a full grown, dato plantation was equal to 78} maunds of 
goor por Bongal beegah, which converted into khaw’ may be 
taken as equivalent to a yicld of about 64 tons of Muscovado 
sugar por English acre. The calculations given in the subse- 
quent chapter on Native sugar manufacture proved ;—Tst, 
That date sugars could bo produced at about two-thirds the 
cost of cane sugar, of equal quality ;—2d, That the date crop 
involved little or no risk, and a comparatively small oullay in 
the cultivation; and lastly, that good whito sugar could bo pro- 
duced therefrom, by Native methods, at a cost of Rs, 410-7 
per maund, and fino crystalized ditto al Rs, 6-18-9 por 
maund, equal to 12s. Gd. and 18s, 8d, per ewl. respectively of 
English monoy, delivered in Calentia, 1b docs not form a 
part of my design in this work 10 trot on tho art of sugar 
reflning in Bengal; otherwise it would be equally ensy to 
prove, that by tho application thercof to the Native raw dato 
angars, poor white vacuum pan sugar can bo, and is, produced 
al oy within a cost of 5 Rupcos por maund, or 13s, 6d. per 
owt, doliyoved in Calcutta; and this with o fair profit to all 
employed in its production. Whothor any reduction can bo 
maclo on this cost, by the application of Buropean means and 
machinory to tho juice direst from tho trea, and so con- 
vorling it hy one process into marketable sugar, is a problem 
which it vomains for tho frie to solve, 

Again lot us look at tho map, and trace out the tract of 
county within tho bounds of which tho date tree cultivation 
has hitherto beon, with trifling exceptions, confined ; at page 
44 this tract was vonghly monsured at 130 miles long by 80 
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broad, giving a superficial area of 10, 100 aepuwe miles. Tot 
ns suppose only one-twontioth part of this surfico to bacon, 
in the course of yoars, sol apart for dato trou cultivation ; and 
that tho averago produce ho one-half of whit lias been 
caleulated as tho yiold of treos in Call hearing, whieh would 
allow 2} tons por acre por ammo, — The tolal eunnal produco 
of such a iach of cultivation, we shall find, will amount to 
915,200 tons of sugay, or moro than swilciont for tho wauls 
of all Europe. 

Truly it needs not tho gift of prophecy to foresee tho 
continued, progressive, and rapid increaso of this valuable 
cultivation; and that should tho force of compotilion with 
sugars grown by the aid of slavory, cause the Bongal cane 
sugars to bo wndorsold, and ultimately driven from our homo 
markets, the date troo producy will slowly but surely inerense, 
until it gradually supplios the void; for that the goodness of 
its quality and low cost of ils first production must enablo 
it to undorsoll tho cane sugars of tho wholo world, 
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ON MODLASSUS, AND DISYILLATION OF RUM, 


CUAPTER I. 





ON MOLASSUS, COANE AND DATE. 


Morasans is tho residuum of the cane or date juice after 
tho separation thorofrom of all the orystalizeble portion which 
ou bo economically obtained from it in tho sugar works ; 
whore tho great objoot is to soparato the largost practicable 
proportion in the shapo of the moro valuable product : it 
contains.in solution a greater or less nmount of saccharine 
matter in. proportion to the sucess which has attonded the 
sugar monufacties bosides the glulon moro or loss decom- 
posed, and coloring matter, separated hy the owing process, 

Pha word molasses is also appliod to the syrups resulting 
trom. the ro-bailing of Native raw sugars, by both Native and 
Khuoponn rofinors; Uhongh this, as well as that from tho 
original cultivation, is known amongst the Natives by various 
distinguishing names, applied to tho difforent qualilios of 
both cano and dato origin, 

Molassos is vory largely and universally consumed by tho 
Native population of India,—principally in tho manufacture 
of thoix swootments, of which all castes and graces of Native 
socioty axa oxtremoly fond, It is probable indocd, that since 
the vise in yaluo of Indian sugars, caused by the logislativo 
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chengos of the last ton years, molasses, a8 the cheaper mato« 
viel, and consequently more within the mem of the poorer 
classoa of Natives, of which tho great masy of thoiy popula. 
‘tion consists, has come into very gonoral wie in Native con- 
foctionary ; and that its consumption has, br this way, greatly 
increased, as a substitute for tho sugary, placed by the cirewn. 
stonces alluded to boyoud theiv mons to wllord, ‘ho courger 
kinds are Jargoly consumed in tho proparation of Native 
hookah tobacco,—and to mix with tho morter of their build. 
ings; as well as to some extent in tho Native distillation of 
spirits, 
Tt follows from these causes, thet in most parts of Bengal 
there exists a certain market for all the molassos that can be 
. produced; the domand boing oxtensive or limited in propor. 
tion to the distanco from or contiguity to the groat mavts 
and bazars for intorchauge of this md other doseriptions of 
Native produce, Botweon most of the large Nutive markets 
in the sugar districts to tho eastward of Caloutia, whore 
water-ontringe is always aynilable, wd botweon these and Cal- 
cutti itself, a large ond. importent trade ia constantly evrriod 
on in this matorial, In-thoso distuicts it is gonerelly boiled 
to » vory stiff consistency, to reduce its weight and tlk for 
“transport, and filled into earthen jars holding from a mud 
to a mound and a hall weight cach; and these ava neatly 
stowod in tiore, supported by bemboo sholves one over the 
othor, in the boats in which thoy mo convoyod. A stranger 
passing through any of the gront xiver highways of Nativo 
traffic, in tho districts above reforred to, is -surprixed nt the 
number of thoso cargoes he moots in his progroxs, ‘lhe 
yolue in tho wp-country marty. varies very much, though it 
very scldom falls below eight annas per mand, or vivax above 
2 Rs. por maund; on tho avorege of the last ton yor, ib has 
probably realized about twelve annas por maund, 
- The trado with Caleutta, and the consumption. thore none, 
‘must be vory large, though no satisfactory moana axist of 
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ascertaining its extent there or elsewhere, Iw addition to 
the native consumption, ‘there are in its vicinity 7 or-8 dis- 
tillerios on the European plan, unconnected with sugar 
works, which alone creato a steady demand for the article 
to n cortain oxtent. 

Many. of the Bongal. districts ave not, however, so favorably 
situated, with respect to water-carriage, ‘as those above allud- 
ed to; and onjoy that advantage for two or three months 
of the year only, during the rainy season ; and as the conyey- 
anco of such an article as molasses, by land-carriage is both - 
troublesome and expensive, even where good roads are main. 
tained,—a, blessing very rare indeed ‘throughout Bengel,— 
tho traffic in this article is in such cases extromely limited, 
and its current prico in consequonce falls very low dwing 
a gront part of tho year. In such localities good cane mo- 
lasses is very froquently proourable at 4 to 6 annas per 
maund, and 8 amas may be considered a fair average price. 

From the cirewnstances above stated it will be seen, that 
tho position of the Bengal planter may frequently differ con- 
siderably, with respect to tho disposal of his molasses from 
that of his contemporary in the West Indies ; and that espe 
olally if his works Lo favorably situated for wator-carriago, 
wv distillory docs not form an indispensible adjunct to his 
sugar ostatc, On tho contrary, it will probably in such 
casos he mora to his advantage to confine his attention to 
his propor calling as a sugar plantcr, and to roly on his 
opportunitics of disposing of his molasses in the best and 
newest market. The skimmings from tho clarifiers and 
evaporators may also bo disposed of in the samo manticr, pre- 
viously reducing thom by ovaporation of their wator to the 
consistency of molasses, and removing their grosser impuri- 
tios ab the samo timo with the skimmer. f 

Of ato years considerable shipments of East India molassos 
havo becn mado to the home markets, and have been at- 
tended with more or less success: the means of offooting 
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thig, as regards casks aud good cooporago, are alwys available 
in Calentin; and ab limos whon the rates of homeward [eoight 
avo motlerate, ib may froqnontly form an atdvantagoous oullot 
for disposal of Unis commodity. 

In many party of tho eonntry howovor, it may lappon that 
the sugm estate ts so sibuated, that water or other communi+ 
cation with places of gonoral tralfic is dfllcult ov impracticable 
duving tho gveator part of tho yeu, In such caso, storing 
the molasses witil the river communication bacontes open is 
both wastofil and inconvonient; and even whon of a cousi- 
dorablo density i1 is Hable to absorb moisture from tho atmos. 
phoro, and ils saccharine qualitics to become very soon ate 
footed by o fermontativo action, Add to this tho difienlly of 
storing it at all without cousiderablo loss by leakago, oxcopt 
in. motal vessels or tanks, aud tho loss of interest on. ity velne 
whilo in store; and it will bo ovidont that ils boing se hold 
to await a markot could hardly in any caso bo recommended, 
The propor romedy in such casos is to havo w distillory 
altached to the works, in which the whole residue ftom the 
suger, whether skimmings or molasses, way bo conyorbod 
into spivit, as quickly ag possible alto ils separation from 
the sugar, 
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Tavina decided on oreeting a distillery in connection 
with his sugar works, the planter will noxt haye to debtor 
mine wheal description of still ig best suited to his wants; 
and tho capaoity it will require to be of to work off tho’ mo- 
lasses ho is likoly to make, ‘Tho stills most in favor in Indin 
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and om other Colonics, are—Jst, Shoayes’ patent dise.still 
—2nd, the common. still with double retort—and 8rd, the 
Coffoy’s patont still, Ihave given a sketch of the two first,* 
which aro however too well known to nocd particular des- 
oription here. ‘The Coffey’s still has many admirers; but I 
considor it too complicated and likely to get out of repair 
to suit the wants of an Indian distillory, where every thing 
should be-choson for its simplicity, and the facility with which 
it admits of being cleaned and yopaived. Wither of the two 

* first named possesses these recommendations; though I am 
inclined to accord tho preference to the Sheaves’ patent, 
constructed with four dises, as by the latest improvement, 
and heated with a steam worm in leu of a common fire 
applied underneath it, The advantages afforded by tho 
lator improvement, consist in the facility with' which tho 
still can be omptied and re-charged, without the nocessity of 
drawing the fivo and the consequent: loss of heat and fuel ; 
the great nicoty with which the tomporature, and strength of 
tho spirit coming ovor can bo regulated at pleasure; and the 
gronter clomnlingss and duvability of tho still from having 
the, five. at a distence instend of acting direetly upon it, In 
tho grownt-plan of a sugar factory, as givon with this work, 
it will bo obsorved that tho still isso placed that stoam can 
ho. vontlily and conveniontly availed of. for heating it, from the 
gonoral steam main ovor the -boilors which supply the sugar. 
houso ; thus saving tho necessity for any separate fire or boiler, 
Thoro hoing 0 partial vacuum in the still during the progress 
of the distillation, no. gront pressure of stonm is ovor called for, 
and 6 to 7 Ibs, por square.inch is tho utmost required. 

One dofeet however exists in the Sheares’. apparatus, 
which seoms to require a remedy ove it can be placed on a 
level, ‘in the economy of its work, with some othors of the 
patent stills, T allude to the gront loss of heat in the water 
whioh is carriod away to waste after passing over the discs 

* Plate IL. 
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of the still head. ‘The lomperatnre of thin water voriog 
from 180 Lo 200 dogrees Maht,, antl an obvionsly economical 
application of it might ha contrived by coudueling it Unough, 
a copper worm placed at tho bottom of a  wasl-hentor,” oy 
soparnte close vessel fixed so as to command tho body of 
tho still, and of the snmo capacity ax the latter, Tt should 
bo fwnished with a small gooxe-neck, counceting it with 
thal of tho still ilsolf, to cavry over miy small quantity of 
spirit which might rise in vapor by tha partiol heating ap. 
plied to its contents ; and with a largo stop-cock for the pur. 
poso of discharging the wholo of thom into tho main still, as 
soon as tho letter had run off the proecding charge, hing 
the heat of tho disc water would bho imparted ta the fresh 
chargo of wash, tho tomporature of which would be raised 
to near ils boiling point beforo its intvoduolion to the still; 
and throe or four charges might probably bo distilled in the 
samo spaco of time now ocewpied by two: ar an equal say. 
ing might be gained by wn 800 gulon still, pertorming the 
samo work which now requiror ono of newly doublo that 
capncity, The additional oxpenco of tho “ wash-henator? 
would be comparatively small, as a well cooperad wooden 
vessol would no doubt answor the purpose woll, Aa J ine 
tend this for a practical work, C will nob offor farther theory 
in fovor of this modiflention, thongh L rogrot J lave not had 
m opportunity of proving ils advantages by a tril, T must 
not howover omil to montion, (at in Messrs, Sheares? 
specification of patent, this very plan of a wash-honler and 
coil of pipa is sob forth; but with the addition of tho goose. 
neck also passing through the same vewsol evo it pexes on 
to the powtor condonse worm: but T have never heon able 
to learn why this part of tho original seliomo is nover carri« 
ed out in practice. 

Ono Shonvow’ still of 1,500 gallons’ capanity, working only 
two charges por diom, would bo found umply aufliciont for tho 
purposos of a sugar catale of 2,000 beogahs. Tt should he 
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sot high enough to allow of a good sized cask being placed 
undor the discharge-pipe at tho lower end. of the condense 
worm, to recoivo the spirit as it flows over; and should be 
placed in a high and well ventilated building, In tho plan 
Chavo givon, the cold water for condensation is meant to be 
supplicd, both to the worm and disos, by tho steam-ongines ; 
tho cold water pumps attached to which might be made of 
sufficiont onpacity for this supply in addition to the require- 
monts of the sugar-housa, It would be convenient however to 
havo a hand-pump in addition, of sufficient power to supply 
the wants of the still, when required to work the lattor out 
of crop time, 


Preparation of the Wash. 


Tho vossols in which tho formontation is conducted aro 
yound woodon vats, for which tho most conveniont size is 
that corresponding with tho capacity of the still itsolf, the 
contonts of cach vat boing equal to a fill charge of the still, 
Tho staves and covers may be economically made of the 
red jarool, « cheap and common wood in most paris of Bon- 
gal, antl sufliciontly durable for the purposo: for tho bhot- 
doms, which require more strength and toughmnoss, sau? plank, 
two inches thick, answors woll; though there are doubtloss 
other woods proowablo in different paris of tho country 
whioh would oqually suit the purpose, Good native coopers 
will mako up theso materials vory cfficiontly and at a com- 
paratively trifling oxponce, 

'Nho vats should bo raised on timbors, supported at inter- 
yols by masonry, 14 10 2 feet from the floor, and having the 
samo in clear space around each, so as to leave room for 
the wash and foul-water guttors below their base level; as 
woll ng for vopairs to ovory part whon such may be required. 
The plan of sinking the fermonting vais in the ground, which 
has been recommended, though I have never known it tried, 
[ considor quito unsuitable to India, whore all timber in 

2n 
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contact with tho ground is so liable to doxtinction by white. 
ants ond other vormins and the difleulty in vopairing any 
leakngo, or cyon of doteoting it, in vossols 0 placed, would 
probably occasion considorahle logs before a romedy could be 
applicd. 

Tho formontiug howso should bo dry, and as much as pos. 
siblo open to tho nix aud light, so hat ita cloanlinoss aud the 
progress of the formontation may bo casily ascortainod at all 
timos, Tho yory common approhonsion of expostre to the 
atmosphere checking ov injuving tho formontation is, [ belioye, 
quito unfounded, or at loast ax rogards Bongul. ‘Tho vaty 
therofore moroly require protcetion from tho sim aud rain, 
for which onds o light sloping roof, supported on walls 18 
inches thick, and built with largo opon arches wt frequont 
intorvals, will answor all the purposes voquived, 

As tho rules to be observed in the proparation of wash 
from cano and from date molasses diffor considerably, T shall 
desoribe ench. separately. 

Cane Molasses is {oy more produotivo in ils yield of spirit 
from any given woight thon date, owing neo doubt to the 
less gluton and largor proportion of angchuing mattor cone 
iainod in it, The economy of tho distilling procona depouds 
greatly on tho dogroe of donsity at which tho wagh is sot 
for formontution. ‘Cho quality and density of (ho molassos 
itsolf varios so grontly, that the only swe guide in mixing 
wosh is tho sacoharomotor; and Uiat mado hy Bates of 
London is tho ono in moat froquont use, as well as dosorving 
of every confidonco, Tt is furnished with a thermomotor 
and tablos, showing by » scnlo graduatad to oaoh deyreo of 
tompeorature, tho porcontage of sweata prosont in any mix- 
ture of molasses and wator: so that with its nid tho wash 
oan bo sot to contain any required proportion of sweots. 

In tho Wost Tndios this usoful instramont appears to be 
unknown ; the universal practice hoing to allow # corlain pro. 
portion of molasses and skimmings by measurement in enel 
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100 gallons of water or leos, Portor, in his work on Sugar, 
gives as tho Jamaica recoipt, 6 gallons of molasses and 86 
gallons of skimmings in 100 gallons of wash; md as 6 
gallons of skimmings are held to bo equal to 1 gallon of 
molasses, this gives 12 pox cont., by mansuromeont, of sweets. 
Tlo also informs us that a common proportion in the West 
Indios is 10 gallons molasses, and 80 gallons skimmings in 
tho 100 gallons wash, giving by tho same rulo 15 per cent, 
of sweets. But as bofore observed, the specific gravity of 
molasses, as well as no doubt of the skimmings, varies so 
gyvoaily, that tho abovo rules can afford no suro guide as 
to tho actual density of tho mixture, Assuming however 
the donsity of their molasses to ho 40 degrees of Baume’s 
scnlo, as a fair average, tho porcontage of sweots by the two 
yules above givon avill bo found to stand at 164 and 203 
por cont, respectively, In this computation howevor, I haye 
not included the lees or “ dundor;” that is, the spent-wash 
oy vofuse of formor distillations, which it is usual to mix in 
placo of the wator to tha extent of 20 to 50 por cent., by 
monsuremont, of tho ontixo wash, Somo plantors hold that 
this dunder contains some portion of undecomposed sugar, 
wd thal this being brought into action by tho new for- 
montalion thus incroases the product in spirit, This how- 
yor ern only happon in somo casos whore the provious 
formontation lias not boon properly completed; and I am of 
opinion that it possosses virtues indopondont of this, in its 
power of dostroying the viscidity of the new mixture, and 
supplying tho fermenting principle to it, and thoreby siding 
the rapidity and complotoness of the new action, 

I havo given tho above instances of West India practice,— 
which though quoted from an authority of nearly 20 years’ 
slanding, ovo still applicable to the presont day,—as confirm- 
ing tho resulls of my own oxperience, which have proved 
that a density of 184 por cont. which is about the monn 
of the two West India examples, of good molasses, corres- 
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ponding to a specifle gravity of 1075 at the tomporature 
of 82 dogrees Faht., affords tho boxt rulo for proparing the 
wash, if the object bho solely ¢he obtaining Lhe laryeat possible 
produce in spirit from tho molasos or sicimmings to ho dis. 
tilled, ‘The formentation of such wash world be complete in 
8 to 12 days, the timo varying with the season of the you, 
and tho ordinary yield should be 64 to 6 proof gallons old 
wino moastro from cach mand of molasses of 0 dogroos 
of Baume. 

What I would noxt point out to the Indion distiller, how. 
over, is, that the more oxtracting of the largost possible yiold 
of spirit from his molasses may not in all cases be the most 
profitable course for him to pnrauo; bub that tho oxpones 
in fuel and labor at which this is offectod should also ontor 
into his calonlations whon secking tho boxt means of pro. 
ducing good rum at dhe lowest possible cast per gallon ; 
which, it will bo readily conceded, ix tho main object he 
should havo in view. It will be ford that by setting the 
wash richer, that is, a¢ e considerably yeoater donsily than 
usually practised, mid as deserihod above, the result will 
bo, that though a somowhwt smallor yield in apirit from the 
maund of molasses may be realized, thie will he moro than 
componsatod for by the lurger quantity of xpirit obtained 
in a given timo from the samo ail, and ab whout the sume 
exponditure of fel and Jabor, ax was required for producing 
tha smallor quoatity from the wouk wash, 

As this is a part of distillory ceonomy which 1 have not 
scon adyorted to in any works on distillation, and is, 1 
boliovo, little understood by the Colonial planter, I shalt 
ontor somowlet furthor into tho caloulation to oxplain its 
pootliarities moro olenrly. 

Zt will ho found thon, that by setting tho wash at a dons 
sity of 24 por cent, by woight of aweats, corroxponding with 
a spooific gravity of about 1100, thormomotecr 82 Faht., the 
formentation will occupy from 18 to 22 days, according bo 
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the state of the woathor, and the produce in spirit will pro- 
bably avorage 6 to 54 gallons from tho maund of molasses ; 
ov at the rato of half a gallon loss yicld than from tho same 
molngyes with tho wash sot at 184 por cont, density. The 
small loss in yicld probably arising from. the whole saccha- 
vino matter in solution not boing porfoctly convorted into 
apivit, owing to the large proportion of alcohol checking the 
formontation during its later stages. Any distiller may prove 
the truth of this by his own exporiment, as I have frequently 
dono, Tt may bo useful hove to montion, that the fermenta- 
tion, in wash at high donsitics, is much aided by thoroughly 
stiving up with m ony the contents of cach vat once every 
morning, ot us now compare the results of a month’s 
work with wash of onach of the degrees of density al- 
luded to. . 

‘Lxporimont with wash at 18} per cont. donsity, working 
for ona month, with a 1,600 gallon still, taking 2 charges 
daily, will be found to conswne 2,142 maunds of molasses at 
tho donsity of 40 dogroes of Bawne, for a working month of 
26 days; thon :— 


2,142 mounds moladsos, al 8 anna, ts © on + 1,071 0 0 
Gonts for a 20 hy. p. steum-boilor, ab Olbs, por li, p. por hour, 
for {4 hours gives 204 maunds por days or for 26 days 
5124 manda, which at mounds per Rupoo, is 170 13 6 
Tathor—1 misiry por month, .. 4. 7 0 0 
lTmato ditto ditt, 4. . 56 0 0 
12 coolies for wash-house, at 


3 Rupes, 6, ee 360 0 

8 pump ditto dio, .. 4. 2 0 0 

General superintendence, say 60 0 0 

Repairs, 66 s. ve ee WO 0 
132 0 0 





Tntoragt on block for wear and tear, LO per cont, 


on 25,000 por annum,—por month, .. .. 208 5 4 
aoe 110 


Tounl cosh, os ous ee ee 1,882 2 16 
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whieh sum divided ovor 11,741 gallony, the total yield for the 
month, at the rate of 6} gallons por mannd of molasses weed, 
givos a cost prico of about 2 mmas 2 pis por gallon. > 

Txporimont with wash at 24 por cont. donsily, sp. gr. 
11.00, working with Gvo charges por diom with « 1,600 gallon 
still, and for a working month of 26 days, will he found to 
vequire 2,024 maunds of molasses of 40 degrees of Baumo ; 
thon i F 


Molasses 2,024 maundg, at 8 annas per mun, 6 RO 
Coals ay in the last colenlatio 6. 6. ee 70 
Labo.oi—i misty por month, .. 7 0 0 

Timaladillan. «oa G00 

14 coolies for wash, al3, 4200 0 

8 pump ditto ditto, 4. 24 a 0 

Repairs and general si 

polntendenee,.. .. 60 0 0 


eee liao 0) 
Interest on block for wear and lear as before, 80H 
iad O17 3 0 


Vola cont, oo. 0. Cn'a Ra Lug 2 to 


» 


which divided ovor 14,620 gallona, tha produce of 2,024 
mands of molasyes, ab 6 gallons from tho mail, gives a cost 
prico of 2 mas 2 pio per gallon, tha samo nx in tho first 
oxporimont. 

TL will bo found from this, that without any diminution in 
tho actual cost of the rum, ono-thivd more molasses has boon 
converted into rpirit in tho second oaperimont thin in the 
first, and in tho same poriod of time; and if the rum is boing 
mado to a profil, a propovlionnle inereaso in the mouthly 
yvotwwns of tho distillory will be tho result, 

It is scarecly nocossnry to point aut, Ut in casos whore 
tho cost oy yaluo of tho molasses is dower (han Ghat givon in 
tho above oxamplos, the greater proportionate profit will 
result from tho practice of selling vieh, ax in Uo second ox- 
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porimont: thongh on the contrary, when it becomes consi- 
dorably highor than 8 annas por maund, the weak wash process 
will be found more economical. 

Date Molasses, as slvondy vomarked, is fer loys vich in 
saccharino matlor than cane; its place boing supplied by a 
Invgor proportion of glutinous and other mattors which do 
not afford spirit in distillation, This poverty of saccharine 
matter is greater the more frequently the sugar from which 
it is dovivor has boon ve-boiled ; a3 well as in, proportion to the 
longth of time it has beon kept in store, depreciating from 
this lnttor cnuso more rapidly than that from cane: 4 gallons 
of proof spirit from the maund is a good average yicld from 
date molasses, and inferior qualities will frequently not yield 
more than. 24 Lo 8 gallons. 

In prepaving the wash with dato matovial the use of the 
leos is dispensed with, it appoaring rathor to obstruct than 
haston the formentation ; this is no doubt attributable to tho 
oxcoss of gluten alveady voforred to; which seoms also to 
originate tho acidity so gonerally found in tho wash, and 
which is frequontly detected in the rum distilled from date 
matorial. It iy ofton so excessive in old dato molasses ag 
to impodo tho formontation unless noutralized ; and for this 
ond chalk will be found on invaluable romedy, and T would 
rocommond its always boing used willf dato wash, As soon 
ag tho formontation appoars to got sluggish, which may be 
aftor tho first weok, about 2 Is, of chalk should be pounded, 
dissolyed in a little water, and mixed into each vat by stixing 
fecly, whon tho formontation will immediately re-commenes ; 
oid Uris should be repeated after another interval of 4 or 5 
(lays. Tb scoms to act by tho limo in tho chalk having a 
groutor affinity for tho acetic acid of tho wash than for the 
carbonic acid with which it is combinod, and neutralizes the 
foxmor at tho same time that it sots tho laltor free, 

“As no skimmings are available for date-wash, the molasses 
alone is usedys and this should ho mixed rich, that is, al least 
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of 28 to 24 por cent, clonality; for little or no tered of yiold 
from the woight of molasses will bo gained by mixing il ina 
pooror wash, 
Cost af Distillery. 
Tho following is an estimate of tho probable cost of a 
Sheaves’ 1,800 gallon still, worked hy steam, with buildings 
and formonting vats completo, in Bongal, 


Coat in England of still and discs, pewter worm, xtoun- 


worms, and all Attings camplete,. a ss £1,100 
20h. p. slenm-Doilor and fittings, .. aa wee AHO 
Cold water pump, wash-pumps, piper, &e &e, . 160 
Troight, insuranes aud charges, ih ree C0) 


£ thao 
Fxchango at 2s. por Rupes, igo. Ca’ Ra, 16,200 
Building still-house, worm vat, and ram sing, Co's, Re 1,000 
Vai houao, .. on o ses 800 
Thirty-six 1,600 gallon fermenting vat, ab ea Ras 
cach, and 1 mixing ditto 100, .. te ee 8080 
Throo sav? wood rum vals, 4,000 gallons each, 900 
Erecting still, boiler, pumpa, &e., soe FO 
Contingencies, ee ro rece GAB 
sername TG BH 
Total, ov. ve Cola Ra 2,798 
Add intoresl. on monoy invested dung tine of erection, any 
22,600 Ng, at 10 por cont, —.. ‘a ts sa oe GOT 


Total cont, . oe Cole, Rae 25,000 


General Remarks, 


Qreat cloaniinoss is osaontil lo succossfal distillation : 
the inner surface of tho boily of the still should bo woll 
scoured at lonyt onco a wevk, avery Cormonting val ebould 
be thoroughly washed and cleansed from all sediment altor 
onch chargo is rm from it, and all tho wash-gultora alould 
bo frequontly cleaned; and covering thom with a eont of 
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white-wash at the end of evory week, tends greatly to pre- 
sorve thom and provent acidity. 

Tho color for the rum is made very simply, by evaporating 
a thick solution of conrso sugar in an iron cauldron holding 
2 or 8 maunds, witil 1 charving action commences, the sugar 
becoming of a vory dark brown huo, and throwing wp large 
bubbles; it should bo continually stirred during tho boiling 
to provont ils actual carbonization by adhosion to the iron 
yossel ; a8 scon as the process is sufliciontly advanced, the 
cauldron is yomoved from tho fire and its contents poured 
into a large bucket of rum, with which it is as once well mix- 
od by stivring before my part can hecome solid by cooling, 
A portion is thon stirred into the rum to be colored, gradu. 
ally, until the required depth of shade is attained. 

Not tho least important part of the business connected 
with no distiflery is tho procuring good casks in which to 
convey the rum to its dostination for sale; and the moro 
oapoolally if it is destined for consignment to tho home may. 
kels. ‘The hogsheadg in which boer is imported in large 
quantitios from England aro vory generally availed of for 
this purpose, but aro not noarly so officient as porfectly new 
casks avo found to be: the ayorage loss by leakage from 
thom boing seldom loss than 6 por cont, on tho voyage home, 
and it is froquontly double that rate; whoroas, with good 
now caske the loss in this way boing vory trifling, and in 
many inalencos inappreciable,—and as it must be romem- 
bored, that the froight and othor charges fall oqually upon 
tho full and upon the partially empty casks,—it will in the 
ond bo found tho more ceonomical plan to depond entirely 
upon now onos of tho best mako alone, By ordering red 
onk slaves from Amorica, they can be made up in this coun- 
try at a comparatively moderate cost; that of a punchcon of 
128 gallons heing not more than 6 to 7 Rupeos, covery 
chargo included. 
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Ln this last section of my work, I prvposn throwing togo» 
ther such information as I havo boon able to gathor relatiyo 
to the sugar producing capubilities of tha diniviats of Rongal, 

. Tho matoriols availod of for this task havo been gloaned— 
1st, from information senttorod through yarions publications, 
which will bo found occasionally reforred to in tho marginal 
notes—2ndly, from local information contributed by frionds in 

. various parts of tho country, and—Srdly, from notes founded 
on local enquiry, collected at various periods over tho leat, 16 
yenrs in the principal sugar districts, 

Tt is hoped, that howoyvor imporfect mud undigested a mags 
of facts collectod from such onsual regowrces Mut prove, the 
porusal will not bo without interest to the morehant ; ts woll as 
to the friend of Tndion progress in civilization, who seas that 
the lattor must go hand in hond with tho advance of hor com- 
mereo; and that-it mny prove uaefil in tlivecting to tho 
choice of n favorablo locality tle futuro onpitalist who may 
enter tho grand and still promising fiold of Indian sugar 
production, : ‘ 

The districts subject ‘to the rogulw government of the 
Bongal presidency, and comprehended undor tho title of its 
“Tntra-regulation provinces,” avo 86 in number, and those 
are distribnted into seven “ Revonue Divisions,” cach having 
its revenue and finance management under the suporintond- 
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ence of n distinct officer styled the “Commissioner of Re- 
yonue;” and as tho’ districts in onch of these “ Divisions” 
aro not inconvoniently grouped together with xeference to” 
their gonoral charactor and productions, I shall avail myself 
of tho arrangement thus afforded, to refer to them in suce 
eossive ordox 
Tho following ave tho names of the Divisione, with the 
districts includod wuder each : ; 
Patna Division, .. .. Shahabad, Patna, Behar, Sarun. 
Bhaugulpore, Dinagopore, Mon- 
ghyx, Purneah, Tirhoot, Maldah. 
Moorshedabad, Buggoorah, Rung- 
Moorshedabad Ditto,.. { pore, Rajshahye, Pubna, Beer- 
_ bhoom. 
Dacca, Furvecdpoor, Mymunsing, 
Sylhet; Backergunge, Cachay, 


Bhaugulpore Ditto, .. 


Dacen Ditto,.. .. 4. 


Chittagong Ditto,.  .. Chittagong, Tipperah, Bulloaah, 
oe gt Jessore, 24-Pergunnals, Burd. 
Tossore Ditto, 6. 4s { wan, Hooghly, Nuddesh, Ban- 
coorah, Baraset. 


Cultack Ditto, .. .. ae Balasore, Midnapore, 
‘ hoorda. 

In Soptomber 1846, the Bongal Chamber of Commeres 
potitioned tho Government of India to procure for them, 
through thoiy Revonue officers, “n statistical retwm of the 
“ quantitios of lands oultivated both in Bengal and the North- 
“ 'Westorn Provinces, for tho growth of cane and date goor 
‘and gugara, and the probable consumption in ench  dis- 
« trict” and the Chamber stato thei object in this application 
to be © to ascortain the capabilities of the Indian soil for ex- 
“tending tho cultivation of sugar at a cost. which could com- 
pote in the home- markets with the foreign slave and free 
labor suga, the prohibitory, dutios on which wore romoved 
“by 9 and 10 Vic, Cap. 63.” This application elicited in 
due course « return from tho Indian Government, prepared 
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from the reports of the Revenue ollicers Uroughont Dndia, 
of tho sugar production of the four presidencies, md on. 
bracing & mass of valuable information, thongh ovidontly 
mixed wp with numerous avrors in tls detaila: Chee docu. 
monts havo recently been published hy order of Govemment, 
and as £ shall have occasion to refor to thal comprising 
tho Bongal retwn in the couse of my observations ou the 
produce of the soveral districts, 1 lave given it in the Appon« 
dix to this work, 


Paina Division, 


Stamanan. 


This is the flvst named digteiet in tho Patua division, and 
extonds 117 miles along tho loft or wostern hunk of tho river 
Sonne, which forma tho boundary dividing it from Patna and 
Bohar districts, On tho north and west it is also hounded 
by the Ganges and Kurunmnasya or dumne vivors, which leave 
a rich alluvial doposit on thoir bmks during tho annual in- 
undation, and ronder thom more valuable for agrioultwre than 
those of the Soane, which ava remarkable for the predomi. 
nanco of sand. It contains 1,087 square miles, of whieh 2,207 
are ocoupied by ficlda, ploutations, gardens, wud houses 
Thoro is also a gront doal of very fortil land under tha steep 
sandstono hilly which oceupy the xouthorn portion of tho dige 
trict, md in tho piclurosque valleys which ponctrate botwoon 
them, ‘Tho sugar-cang is Indigonous, but the cultivation on 
tho highlends Inhors wider disadvantage in consaquenca 
of tho dry nature of tho soil, and the hot winds which ave 
sovore for somo months, and vendor laborious irrigation no- 
cossary for most crops: its cultivation would apponr to have 
increased considerably of lato yoars, iuasmuch a8 both goor 
und reflncd sugar wore formorly articles of import for the 
consumption of tho district :} whorons i the recent Govern- 


“ Rushton’a Gutdo, Ind aorion, Vel, th, p. 208, 
fF Ditto Ditto, p, 260, 
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mont report* tho annunl crop is uow estimated at 648,902 
mmunds of goor, of which neatly onc-half ig caloulated ag 
available for export. 

Tho descriptions of cane cultivated ave the common yel- 
low country, od the Baar-ook, ox alluvinl cao; thero scems 
little dowht that tho lator is identical with tho China cane, 
which it rosombles not less in ils appenyance than in ils 
hardy nature, withstanding the attacks of white-ants, jackals, 
draught, and oxcessive wot. It is grown on tho chars 
or low lands of the Jumna and Ganges Rivers, where it has 
boon known to continue for two months, moro than half 
submorged by the inundation without sustaining injury ; 
nevertheless it iy not estoemed by tho natives, who consider 
its produce im sugar inferior, ‘Tho Otahoito cane has also 
been grown near Buxar, 

Sugar rofining scoms still unknown hore, and all the goor 
is of an inferior quality, arising from the rude way in which 
it is propared, Buchanan states, that in his time cheence and 
shuckur wore imported from Mixzapore, and this is probably 
still tho caso Lo some extent, 

As thoro scoma a grent part of the lend suitable for cano, 
and the district has the advantage of an open river com- 
munication throughout the year, the cultivation will no 
(louht continue 1o inoveasc, ‘The mineral xesources of tho 
southorn portion are very rich, and amongst thom limestone 
and chalk ave abundant.+ 


Para. 


This district, which contains 1,898 square miles, is bordor- 
ed on the north and west by tho Gangos and Sonne Rivers, 
The alluvial lands ucar the banks of the former are very 
woh, and command high rents; and the soil throughout the 
district is more or less fertile, producing somo of the finest | 

* Soo Appendix, 
{| Asintio Sooloty’s Foumnal, No olxxvi., p. 270. 
wad 
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grown crops in Bengal; especially rice, which is Inrgely oulti. 
yated. ‘Che inland tracts ave tho heat adapted for cano culti. 
vation, which has been steadily incroasing of Isto yours, 
Formerly vory little was exported, and tho quantity now 
avnilablo for oxtormal wants estimated in tho Govermmont 
roport at more than two Incka of mamids, and tho rato of 
yield in goor por beogah estimated ab baza maunds 18.0.1, 
avo indications of rapid improvomont in the culture. The 
internal consumption is no doubt vory largo, tho population 
being numorous, and comprising many wealthy inhabitants, 
Native sugary yofining is not practised in this district. 


Buitan. , 


Tho genoral apponranco of this district ia flat, though in« 
torrupted by sovoral clustors of hills; and theao and sandy 
plains occupy, on the whole, no small portion of its surfnee, 
Tho remainder however, is fortilo and well cultivated: cane 
sugar forming one of its staple protuots, 

The cano scoms always to have formed an article of oulti« 

vation ton cortain-extont, Buchanan in hid xtatistionl muvoy, 
1808-10, estimated the. cultivation of Behar and Patna at 
20,000 boegahs mumually, and says that six diferent varietion 
wore oultivated. Ho gives tho rato of protlies nt 10 to 12 
maunds of goor por beogah, compared with whieh tho osti- 
mato in the recent Govornmont report, would mugur o groat 
improvemont in tho cultivation having sinew taken place; it 
being thorein ostimated at bazar mounds 18.27 por beoguh, 
being in fact tho highost rate of produce givon for muy distriot . 
in Bengal with the oxeeption of Pubun. 
- Tho Pooree appenrs tho varioty of cano principally culti- 
vated; woll wator is in uso for invigation, mid tho sediment 
‘from tanks and wator-courses is in favor for manure, In 
some parts the canes yiold a vattoon crop, and although the 
lnttor is seid to be vory inforior, the gonoral fitness of the 
soil for the cultivation may he argued therefrom. 


OF TU BENGAL DISTRIOTS. 218 


‘The Ganges is the only novigable stream available for ex- 
porting tho produce of this district; with the oxcoption of 
the Soane during two or three months of the your: but the 
Bounres oy Groat Trunk road, and the branch voad contest. 
ing tho letter with Patna, pass through tho-heart of the dis- 
trict, and have no doubt-.contributed grently to the improve. 
mont of its resources, Were these roads kept in good 
yopair, so as to-allow of an easy communication with Caloutta 
hy corts throughout the yoor, much further encouragement 
for the extension of cane cultivation would be thus afforded, 


Sarun, 


This is the most northern part of the ancient province of 
Behar, and reachos from the Nepaul frontier to the Ganges, 
which forms its southern boundary.. ‘The country is very 
flot, and the soil naturally moist and fertile, being freo from 
tho excessive hot winds which. parch tho more western and 
southomn districts: it is intersected by numerous hill streams 
which afford irrigation : of this however, little is over re- 
quired, . ‘Cho inhabitants avo tall nnd yobust, and tho country 
populous; tho sonthorn portion is healthy, and the northorn 
parts seem, only to requixo moro clearing and. general cultiva« 
tion to obtain tho same charactor, This would bo one of the 
finest and most fovorablo districts for cane cultivation were 
tho means of communication with, the interior improved. 
The southern portion is in a high state of cultivation, and in 
tho northern part the same seems only checked by the 
-greator tlifficulty of transporting produce to the Ganges, 
which is the only nevigable-rivor, except in tho height of. the 
yaing; and oven then the dangor of navigating the hill streams 
which become open, discourages their use for: valuable car- 
goes : good roads communicating with the interior would toni 
greatly to the incycaso of cultivation and trade, 

So fur back ag 1702, tho land under cane cultivation was 
asegrtained to be 16,818 beegahs, from which both sugar 
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and goor wore oxported altor supplying the avants of the 
district. A considerable oxport trade in white sugar is now 
envvied on at Chupa md Revolgungy, parb being devivad 
from this and part from Coruekpora distetet, whove the eli. 
vation is also much inerensed of late years :-—Lhose sugars 
avo made by a similar process to that of the Ghagoepore 
pucku cheonee, which they very much resemblo, 

Tt may bo vomarked, that tho dato troo seems almost un. 
mown throughout tho districts af the Patna division, 


Moorshedabad Division. 


Moorstmpavan. 


Tho Bhagautoo Rivor divides (his district into two parta 5 
of these tho onstom hall is almost ontively alluvial land; 
the westorn division is also low, and nearly tha whala distriot 
is subject to an aunnal inundation from the xiver, or to 
boing flooded by heavy rains; the exceptions heing tha olo- 
vated spots whore tho sites for tho villagox are chosen, and. 
some parts noat tho rango of low hilly noar tho westem 
bowndary of tho districh: theso hilly are covered with low 
jungle, and abound with game, In aol a conntyy tho sugar 
cnno could not he oxpected Lo thrive, mid the prineipnl entti- 
vation is paddy. What lilo cano is grown is amall and 
stunted, and goor only is made fromit, Tho auger consmmp. 
lion of tho dialyiol is suppliod from Beorbhioom and tho Vppor 
provinces, 


Buasoonan. 


Liko tho last-named district, o rivor, tho Kwratton, divides 
this into tho caster and wostorn ports; and thoso differ 
widely from onch othor in soil and productions, and to somo 
extont in climate, The country onst of tho river is nlmont 
entivoly alluvial, and appropriated to tho cultivation of rico, 


* tat Appendix to Roport an Sugar ‘Trade, p. 188, 
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jute, and indigo, and the greator portion of it Hes subject to 
anoual inmdation, In the Westorn Division the land ig 
Higher, and supports tho oultivation of mulborry, colton, 
qunun vieo md sugar-cono. 'Tho latter is principally con- 
finod to two thunnahs, called Loll Bazar and Gobindgungo, 
which lio north-wost from Buggoornh station; in theso ik 
thrives woll, the soil being a rich clay, and rotontive of 
moisturo, and. the goor made from it has a strong bold grain, 
This cultivation might no doubt he very much increased, as 
a groat portion of this quarter of tho district is still covered 
with jungle, and subject to the depredations of wild hogs, 
door, and buffaloes which harbour therein ; and these parts 
need only to he cleared to increase the space for and xemove 
many impedimonts to the cultivation. 

Al Nodaparn, formerly the site of one of the Bast India 
Company’s silk filatures, an extensive Turopenan sugar fac- 
tory has been established for refining the native raw sugars 
of this and the adjacont districts ; and the domand which this 
will cronto will no dowbt induco a considerable increase in 
tho breadth of cane cultivation within ils influonco, 


Twnarvorn, 


"Mis has boon for many years a district noted for its sugar- 
eano produco, and was one of those selected by tho Bengal 
Govornmont in 1702 fox thoir practical experiments in sugar 
mantuneture. At that period tho quantity of land in sugar. 
cane was reported to ba only 6,511 beegnhs; but it was also 
slatod, that large quantities of goor wore imported from the 
neighbouring district, Dinagepore, to he manufactured hore 
into sugar, The Kajoolee was tho only vavioty of enne cul- 
tivaled, and on this much attention was bestowed in the 
ploughing and manuring of the land, and the tying up of tho 
emes, No invigation was over required, but a remarkable 
peculiarity, whtch has nob beon noticed in tho cultivation of 
any athor district, was, whero the ground was relatively low, 


2¥ 
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tho cultivators were accustomed to raise artificially the por. 
tion intended for planting eme 4 or 6 fect above tho level 
of tho adjacont lands ;—na sullleiont proof that they rightly 
widorstood the importance of thoroughly draining their cme 
fields. ‘Tho mill always uso: was the pestle and mortay 
kind. 

Tho Kajoolee cano ia still tho kind prineipally oultivated, 
but the Pooree is also mot with, md. tho Bourbon variety has 
beon introduced of late yours and is suid to thrive well. The 
goor and khaur avo of good color and fino strong erystal,— 
not surpassed indeed hy wy in Bengal. ‘hey appear to he 
spoiled howover by tho wnskilful manufacture of tho natives 
in. convorting thom into pucka cheence, whut thoy produce 
being of a weak, small grain, very deliquescent, and seldom 
‘of so good 2 color as tho Chazeoporo sngis, which thoy seem 
intonded to resomblo, This mannfretuve hay bean practised 
in tho district for many years, and it was formerly brought 
to Calcutta under tho general name of Coraghits sugar, in 
common with that of Dinagopore, A. vory valunblo improve. 
ment-might bo adopted by the native manufieturers trunk 
forring to this district tho systom of purka eheence making 
practised by their beothron in Beerhhoom: they hove tho 
matorial for mulcing tho flucst augar, and want only tho skill 
to conduot the final:-process, 

The northern and westorn parts of the distriet wbonnd in 
rich clay, tho soil is rotentive of moisture, and ax tho popn 

_ Intion is dense and tho rato of wages low, thore seams avery 
prospect. of tho cance. cultivation contimting to inarenso, so 
long as a yemunerative return can bo obtained from it. It 
will be remarked, that in: the Government voturn the popula. 
tion is stated nt 25,50,000, being greater than that of any 
other district in Bongal. In tho estimate of the total cand 
cultivation in the samo roport, thore is manifestly somo error, 


> * Tat Appondix to Roport on Bonga Angar ‘Lead, 
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tho quantity of lend being given at-19,408 beogahs, and the 
roturn in goor at 86,764 maunds, making a yiold of only 
bavan mounds 4-20-15 per beogah. ‘The: erroncousness of 
theso figures is corroborated by a Report of the Commis- 
sionor of the Moovshedabad Division, dated 1844, on the 
subject of tho Govornment Cotton Cultivation Experiments 
then in progress, in. the course of gis he makes the fol- 
Jowing romarks : : 

“Tn tho course of my journey to Rungpore, I was nudh 
© struck with the apparent incronso of tho sugar-cane oulti- 
“ vation, ond the ostablishment of golaks in. various villages, 
© from which, it is purchased by tho baparrecs. and sent to 
* tho marts on the river Jenaa, and thence to Caleutta and 
“ othoy’ lmvgo towns, I find that the sugar cultivation in 
© Ring@oro has more then doubled in extent within the last 
sf ha in consoquence of the increasod demand for the 
article sit was stated to mo that 850,000 beegahs of cane 
 guitivation me-now to be.found in Rungpore, chiefly in 
© Porgunnahs Boda, Kajcerhat, Surooppore, Koondy, Batta- 
“gona, Pyrobund, and Boroobheela: I have now by mea 
et of tho various golahs, ov placos where the host grained 
“sugar (eheence) is frat collected from tho ryots, with the 
© onpncity of cach ; there avo no loss than 94 golaha, capable of 
 yocoiving 26,520 maunds: the whole quantity of sugar pro- 
“ duced is stated at 60,000 maunds, but if the oxtent of bee- 
 gahs under sugar cultivation. aboye-montioned is: correct, 
the produce must be very much greater ; however, there is 
no doubt thot 60,000* mounds of suger aro produced, this 
being calculated on good data, whereas the oxtent of bee- 
“gahe is, L suspect, wmore guess; the sugar boing manufac- 
tured in varions ways aud of various qualitios, the value of 
“this cannot bo taken at loss than, 4,50,000 Rupees ; the pro- 
fits ave chiefly in the hands of tho native venders, the 


Dita 60,000 mats inoludes only what in sont tu tho gulahs.” . 
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 yyots boing almost all in debt, and forced to xell at a low 
 prico, while they have to pay « ruinous intorest for their 
 dobts. Tam informed, that a native manufretiuer oan po. 
 duco hia sugar at Rs. 6 or 6-8 nnnas a mend, whilo tho 
 Trvopeans who havo tried il, And ik atunds Ghem in Re, 7-8 
 @ maund of 80 Sivan to the seer.” 

Ag thore scams little venson to donbt the ativation has 
continued to increase sinca the date of tho above lotior, the 
prosont munuel production is probably move lum dawblo that 
stated in tho Govornment retum, 

A Ewopem sugar factory, with o concemill and ov small 
vacuum pan, has heon erected near tha Civil stations but it 
has unfortumately boon attonded with tho almost provorbind ii 
succoss of such nitompts in India, and is now lying innotivo, 


RAgNiLAIT. 1 


Throo-fourths of this distviet is low alluvial tnd, imuidated 
by the annual rise of tho rivers, and cultivated prinvipally with 
rico and indigo, the formor oeeupying one-half of the ontiro 
surface of tho district, Lo the wast of tha Civil station of 
Bauloah, tho country is highor and undulating, mad tho gail of 
aved gravolly nature: hora, and nlong the uals of the rivers 
and jheels, which mo usually the highost spota, the nulbory 
was in formor years largoly onltivated ; ancl ig Mui] to some oxe 
tont, though tho sill manufueturo hes vory groatly fallen off, 

Tn a district bearing this charactor, litle wugar cultivation 
could ho expected; and the quantity of emi land given in the 
Governmont relurn at 8,000 heagihy, is no donbé (irlly, if nob 
over-ostimated, ‘Iho goor from Uiis is inferior, aud all con 
sumed in tho district and no ange is menufactved from it. 


Puna. 


This district adjoins that lost described, but differa grontly 
from it in its gonoral charactor: the county boing highor 
and less subject 1o inundation and the soil sich, moro espo- 
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cielly tho portion south of tho Ganges River, where tho ro- 
vonuo jurisdiction extends southward beyond Commoreolly, 
‘Tho Inst named place was one of the localities chosen by 
tho Bongel Govornmont for their oxperimonts in sugar ma- 
nufacturo in 1792-08; it is recorded, that they obtained 
workmon from Santipore, in the Kishnaghuw: district, 10 
manufacture sugar hero from the goor,* and we may con- 
cludo tho pucka cheence, manufacture of this place, owed its 
riso to this circumstanco, 

Tho cano cultivation appoars however, nover to have reach- 
ed any yery gront oxtent. In 1798 it was estimated at 4 to 
6,000 beegahs per annum, and in the yecent Government 
report, the quantity givon is 6,000 beogahs only; though it is 
worthy of romark, that tho rate of produce for this district 
thovoin givon is the highest of any in Bongal. ‘ho varieties 
of cane grown mre tho Kyjoolee and Kulloah, tho formoy grow- 
ing on tho high, and the letter on the low swampy lands: 
tho lntter would appear to resemble in its propertics and 
appoaranco the Baar-cok, dosoribed as common in tho Shaha- 
bad district, and is said to thrive, whon tho ground is inm- 
dated to tho depth of 2 or 8 fect during tho rains, 

Tho nature of tho soil and climate seom to fit this for ono 
of the fnost canc-growing districts; and tho oultivation is 
oapablo of yory great oxtonsion, thoyo being many fino tracts 
of fortilo land suited tor it; tho only present drawhnoks 
appom: to oxial in the somewhat seanty population, and the 
country boing much infested by wild hogs, which harbow: 
in the cover of the long grass on the elu lands and com- 
mil great havoc on most cullivation in their vicinity. The 
Dost sitos avo the banks of tho rivers, which are in most 
cases lighor thau tho plains lying inland, ond xemnin nbove 
tho roach of the highost inundation, The margins of tho 
Pubnah xiver, which joins tho Ganges near the station of 
that namo, s6om oxecodingly woll adapted for this purpose. 

* Ist Appondix to Roport on Sugar Liade, p. 220, 
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This river is uevigeblo for Gho lurgoast beats at all sansons, and 
is anil novor Lo break ite hanks or chino tle bed like mast 
of tho streams in these districta; the reason of this being 
that from its connecting tho Ganges with die Jana, mo. 
thor largo viver, tho eurvout is constantly changing its direc. 
tion, following the varying lovels of thoso two xtveamus, which 
tako thoir rige from diferent ranges of country, 

Tho soil of this distriel is so moist that ivyrigation for cana 
is noyor practised nor requisite: planting begins in Mebmary, 
aud tho young canes soon attain sufficient height and folinge 
to sheltor the ground, nd onable them Co withstand the dry 
heats of the succoading months without injury: guthering in 
tho orop is carried on from Jmmury till Muvoh of the follow. 
ing yoay, so that tho ome ix frequently fourtoon months on 
the ground. 


Burana, 


This lies to the westward of Moorshedabad, and in mudh 
of its south-onstormm quarter vory much rexombles thal dis« 
trict in soil, clovation, and npponrauce. Tn tho contend parta 
il is mostly comprised of undulating, sendy ground, sp. 
pronching to hilly as wo proceed westwards aud in Ue moro 
southorn and wostorn parts tho provailing features avo 
ranges of low hills covered moro or loss with thwart sd md 
othoy jungle. It is traversed hy numerous mountain atvouma, 
nonly all filling into tho two principal onos, culled tho Adji 
and the Marank xivors; thoso aro wimavigahle, aud indood 
nently dried up, oxeopt for three or four months of the raby 
sonson, during which bonts procced with somo diffleully up 
the to principal streams abovo named, to about hall tho 
longth of tho district westward. In detached patehoa nonr 
tho banks of the rivors, and in tho valleys botwoon tho hilly 
and undulations, fortile spots aro found; and a great deal of 
cultivation is thore carried on with much industry, the sugur- 
cane having always heen one of the chief objects of agriculture, 


OF THE BENGAL DISTIUCTS. 228 


The Beerbhoom sugars having always beon some of the 
best produced in Bengal, the attention of the Government was 
oavly altrncied to thom ; and in their endeavours to increaso 
tho sugar production of tho country in 1791-92, their Com- 
moreial Resident at Soorvol, Mr. Cheap, was one of the first 
applied to, Lo aid thom in this object: this gentleman supplied 
them with much valuable information on the subject, which 
was aflorwards published,* and, by the interest he took in 
supplying the Company’s sugar investments, no doubt groatly 
oncouragad the extonsion of its cultivation, One of his earlier 
reports gives 100,000 bazav maunds as his estimate of the 
quantity of goor snuually produced in tho district, and this 
quantity must heve heon incroased during tho sevoral yonrs 
succceding, 

The ostimato givon in the lato Government report of 91,600 
mands of goor as tho present produco of the district, is pro- 
bably tndor-rnted. In 1847 the exports of sugar of all qua. 
lities 0 tho Dhobah sugay-works and Calcutta could not have 
beon loss than an equivalent in goor of 70,000 maunds; in ad- 
dition to which tho exports to Moorshedabad were no doubt 
considerable, besides tho largo quantity requixed for consump. 
tion in tho district. 

Tho Pooree and Kajoolee aro tho two coseriptions of cano 
in common cultivation, and attain a fir height and size:— 
the sodimont from tanks, and cow dung, aro the favorite 
mamuros } and the ryois havo a mothod of incronsing the 
fortilily of thoir fields, by banking thom round with earth, so 
as to relain « foot or moro dopth of water upon them, which 
ig allowod. to evaporate from, or ponctrate into, the soil: much 
of Lho lattor is a vod, stiff, forruginous clay, which is not readily 
dissolvad, and ronders this operation casy, A third variety 
of cane is cultivated amongst the hills in the west and north- 
west of the district, and which divide it from Bhaugulpore. 


* Boo lottors fiom tho Resident of Sonamooky, {86 Appondix to Report 
on Bugar ‘Vinde, 
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Ibis gonorally enlled the Banspatta, ov bamboo-loavad, aud 
somotimes the Sarsonra; wd is a thin yollow cane, with 
yory hard ind, which latter property lag diccouraged its 
cultivation in tho low lunds, owing to tho ditlloulty in grind. 
ing it; Int becomes its principal reeommondation amongst 
tho hill jungles, forming its best safeguard ngninat tho athneks 
of boars aid monkeys which thera nboml, Native tradi. 
tion assorts, that it was first intvodueed into tho district by 
a former Commorcial Resident, which leaves little or no doubt 
that it is in facet tho China canoe, which it resembles, and 
which was introduced into the Company’s Botanical Gurdon, 
near Caloulta, in 1700, and thenee distriluted to diferont 
parts of Bongal, No sugar is made from it by tho hill oul» 
tivators; but the goor is brought down fox sale on bullocks to 
Doobrajporo and other places of sugar manufacture fn tho 
district, whore it is much catoomed by tho Nativo rofhners, 

Pucka sugw making from tho goor iv very goneral in tho 
southorn and castern parts of tho district, Itt mostly so in 
tho villages around Soorool, Soory, and Doobrajpore. Lt is 
all of the samo charactor; cloan, end woll orystalived for 
native sugars, and bruising the grain ia mover practisad, 
The fmost is mado at Doobrajpore, whero some ie equal in 
whitonosa to the best dobaruh Tha manulaaturers uso 0 
wootlash lyo frooly in tho boiling, which clenmxoy tho arya 
while i¢ sids much in forming ils hard crystal. 

With tho oxception of ono short rend, connecting the 
native town of Mambazar with tho Great Trunk yond, no 
others avo kopt in repair throughout tho district; though 
the moans of doing so could be easily nnd cheaply found 
in tho gravelly nature of tho suil in most parts. Wore this 
want suppliod, the native production woukl probably inereaso 
considerably ; but further diffleulties in the way of cultivation 
by Europeans wonld be fond in the very dotached natwo 
of the productive soil, which, as before remarkad, ia to be 
found only in comparatively small nud xeattered patches, 
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Dacca Division, 
Dacoa, 


This is one of the castern districts of Bengal, and com- 
prises a surfaco of 4,800 squaro miles ; having its capital of 
the same nome, situated near its centre on the Boorygunga 
river: this city was formerly a place of preat wealth and im- 
portance, but its sito was apparently il chosen for a centre of 
trade or govornmont: its situation being low, and its climate 
wihonlthy, and indeed its mecient glories seem gradually to 
havo fallon to decay. F 

Tho wholo district is convoniently distinguished as com- 
prised of the northorn and southorn divisions ; which differ 
grvoatly from onch other in character, appenrance, and soil. 
Tho noxthern portion is high, composed principally of hilly 
vidges and donse jungles in the west, and of low brushwood 
junglo in its eastorn part. Tho streams with which it is 
watored being few, and of small size, this division is rolieved 
with but fow cultivated spots; oxcept towards its southern 
part, whore it approaches the city, and whore irrigation from 
tho orecks and rivors is more ayailable—and hero the sugar. 
cine, pulses, mud other crops requiring to bo above the reach 
of inuutlation, aro raised, ‘Tho hills and jungles are inhabit. 
ol hy peculiar zaces of voving hill tribes, who clear occnsional 
patohos of the forost land to obtain a rice crop, and then, 
aftor roaping it, remove to somo other spot. 

The southomn division extends from the city of Dacca 
southward, and is nearly smrounded by the rivers Delus~ 
sorry,;--on « branch of which the city stands,—the Megna, 
mid tho Ganges, This is the most important division for 
agriculture, consisting almost ontirely of alluvial land, adapted 
for rico, hemp, indigo, &. Its most remarkable feature is 
its low elevation, consing its entire submersion by the annual 
imudations; and this continues throughout the rains to 0 

2a 
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dopth varying from 2 to 14 feet, the bins of tho rivers boing 
moro clevyated than the inland party, end soklom oxcooding 
8 foot in depth from the muface of tho waters. AL this 
soason tho city itxclf has boon aplly compared to an caster 
Vonico, isolated by tho vast inundation; which Nilo-like, 
xorves to onrich tho soil hut doos not improve the salubrily of 
the climate: the air is eltaractorizad by ils oxecss of lumi. 
dity, and from September to February, the most gonial 
season throughout the greator put of Bonga, the atmos. 
phoro heve is loaded with constant dows and fogs, mixed 
with tho miasmain of the ovaporating: marshes. Tt is osti. 
mated that four-fifths of tha whole district aro subject ta 
annual inmnilation. 

Such n county aa that above deseribed could not bo ox. 
pected to provo favorable for augur cultivation, oither eno or 
date; and accordingly we find it never was known to ho go, 
Tt scems doubtful if any cano cultivation worthy of notice 
existed in former years; for though in tho Company's corroas 
pondonco with tho Colloclor of Dacca in 1702, Cho tad under 
cano cultivation was cstiniated ab 19,025 heegnha, il ix pro. 
bablo that a very small portion of thin wax referribly to Dacen 
Propor ; the district comprohonding in hone diye the whole 
of Furreedporo also, whore cano haw always heen raised to 0 
considorable oxlont, Mor the uve of the ity and disteiat 
generally, sugar has always heen imported from Jeasova, 
Furroedpore, and other wostom disQiets; and the Cover. 
mont voturn. recently finished yoo ta prove tis ix still the 
ease to tho oxtont of noarly 48,000 mauntla of goor per 
annum. In 1840 tho whole cane cultivation of Dacca war 
estimated at less than 2,000 heognha. 

/ Notwithstanding tho many and manifest dixndvantages 
undor which a Vuropean. sugar factory must Iahor, siduatod 
in such a district a4 Dacen, yol that city itsel€ has heen 
selected for the establishment of an oxtonsive Lnglish re- 
finery ; and to this tho native raw material ts imported Crom 
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athor districts to bo rofined, and thon ro-exported to Caleut- 
ta fur shipment to the home markets. It is believed that this 
concorn has ontailod great losses upon its original projectors, 
and tho proporty has now fallon into other hands. 

Dacon is wnapproachablo for six months of the yonr oxcapt 
by the vivor routes,—all tho land approaches to it being more 
or loss inundated during he remaining months ; roads there 
avo none, oxcopt in tho city itself and its immediate vicinity, 
and hoyond these limits, wheeled carriages or carts are never 
seon throughout tho district.*, 


T'unnenpronr. 


Undor tho name of Dacca-Jelalpore, this formorly formed 
an intogral portion of the Dacon district, and tho Rivors 
Ganges and Dolussory help to form the prosont boundary 
hotweon tho Lwo, Somo of the southorn and north-eastern 
purls are low, and liko Dacea, liable 40 inundation; but the 
gonoral charactoristics of tho district wvo its fertility and 
high stato of oultivation throughout tho yoar, ‘This is 
especially vemarked of all tho northern portion, whore -sugar- 
cano ia oullivatod oxlonsively and succossfully, as well as the 
dato too: tho Intlor is vory oxtonsivoly planted ovor the 
track lying bolwoon the Coomar and Chundna Rivors, though 
found also on tho clovated ground throughout tho district. 

‘ho sugar-canos cullivated aro the Kajoolee and the Dhal- 
soondry « Uho formor roquires most care, will not flourish on 
vory wel or poor lands, and is always monured, and carofully 
liad ups ib yiolds a clonn, woll erystalized goor, which com. 
maids 25 to 80 por cont. highor valuo than the cuxront rate 
for that fom the Dhal-soondry, ‘the latter is grown on 
poor aud low ground, but is not allowed to bo inundated ; it 
fa nover tied up, and indeed lito or no caro is bestowed on it 


* Fox moat of tle information in this skotsh, I am indobted to Dy, Samoa 
Taylors Intoroating worlc on tho ‘opogiaphy and Statiatios of Dacen, pub- 
Hahed fa 1d40, 
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after it is planted witil ready to be aut; it yields goor of 9 
fair, light, yellow color, but possessing no grain, und is there. 
fore in much less osteom Lhan the Aaoolee by the vallnera, Tt 
oad be produced at a very low cost; ad before tho com. 
potilion of tho last fow yonra raised the prices of suger 
genorally in theso districts, the priew of the Dhal-soondry 
goor usually rangod from 1 Rupee 4 mma to 1 Rupes 8 annas 
per bay mand, The cane lands in’ Furreadpore novor 
require irrigation, end white-wnty sellom appear, ‘Tho Ka. 
joolee cane is however subject to a kind of blight, or worn, 
called by tho natives Bonya, which appears in tho cone. 
tops, and must be romoved by opening thom with a knifo, 
and destroying the worm, 

The dato treo however is tho most fmporlant oultivation 
of the district, its produce far oxcecding in amount and value 
that of the cane, ‘Tho queuitity of dato goor produced on. 
nually, estimated in the recent Government retwn at 
866,098 maunds, is probably not over-rated ; upwards of 
100,000 bazar maunda of dato Ikhany, which may be con. 
sidered oquivalont 10 160,000 maunds of goor, is sumotimes 
sold during the year in ono market—that of Sorlopore, on 
tho Burrashvo River; and a largo quantity is alvo oxported 
in tho shapo of pucke cheenee to the neighbouring districta 


Mvatawsina. 


This comprehonds the comlry to the north af Dacen; its 
main fontures ave the Invgo rivers which intersect or border 
il, Those axe tho Mogna, the Berlampooter, and the Jenne, 
all of which overflow their banke in the raina; tho inundation 
usually reaching sovoral miles inland from tho main siroams, 
and causing frequent changos in thoix bade. All tho lends 
within the influence of these annual floods ave of course suit. 
ed only for rico and similar Jow land crops; but boyond these 
may bo found largo tracis of olovatod and rich Jnnd, with 
deep, dark-colored soil, and woll watored, but in moat paris 
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over-run with dense jungle. Cultivation is said 10 havo in- 
erensod very much of late years, though thero is still abun- 
dant room for furthor cloayanco and improvement, and the 
district, would scom to offer overy inducemont for the inyost- 
mont of European enpital: the rates of land ront and labor 
boing low, and tho population large and incrensing.* 

Little is known of the cane cultivation in former years, ex- 
copt that the goor produced was inferior, attributed to the low 
and damp situations of tho soil it was confined to, and that the 
quantity mado was not more than sufilciont for the wants of 
tho district, But little move is known of tho presont state 
of tho cultivation oxcopt that it is gradually inoreasing. 


Synimr anp Cacnan. 


Those two districts, which adjoin onch othor, include a tract , 
of hilly couniry north of the plains of Bengal, and divided 
by tho Cossyah range of mountains from Assam. ‘They are 
more valunblo for thoir minoral resowrces than for thoir agri- 
oulturo, being mainly ocoupiod by hill and donso jungle, with 
but fow cultivated intorvals, ‘ho inundations are frequont 
from tho hill streams, and from the oxcessivo falls of rain to 
which tho conntry is subject during tho rainy season; and the 
inhahitunts avo a slothfal and Nalf-civilizod xyaco, and their 
numbers scanty. The climate is good, and both districts 
will probably improve much undor English government: 
Cachar bochmo a British possossion in 1880 only, Many de- 
Lachatl tncts in this district mo desorihed as oxtremely fertile, 
and yielding threo crops annually of rico and oil seeds, 

Vrom the genorel character of those countries, one is hard- 
ly propared to find the sugar cultivation so much incroased 
as to afford 20,000 mands of goor for export per annum 
from Sylhet, as apponrs to be the casa from the Government 
yeporl. In 1792, the Ind under cane cultivation was esti- 


* Rushton’a Guido, Vol. ii, 1st aorios, p. 285. 
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mated at 1,800 beagahs, from part of whieh ma inferior goor 
was mado, and tho rest of tho ene was consumed in the 
yaw state, 


Baormnaunan, 


‘This Hes to the sonth of Dacon, wand oxtonds from that din. 
trict to tho Bay of Bongal, having its capital Burvivual, sida. 
ted near ita contro, The proat focus of tho trade of tho 
disivict is howovor at Nollchitty, cight miles north of Burvi. 
sol. 

Tho Sundorbund junglo still veoupios a gront deal of the 
southom portion, though much has heen oleared of late 
yours, ‘Cho groator part of the eountyy south of Burrivaul, 
as woll ns wostward slong tho line of the Baltixora Rivor, is 
subject to inundation duving several months of the yoo, and 
At only for xico aud similar crops: the hovses being built on 
wtificial mownds of carth, hronghout tho dixtrieb the soil 
is a vich alluvium, composed of decayed voxetation, mixed 
with sand, and yields most luxurinnt crops, ‘North and. enst 
of Burrisaul the country is sulliciontly high to place it 
beyond tho roach of inundation, and here largo tracte af land 
ave fornd admirably adaplad for cana enltivation, -whigh ta 
emvicd on to a considerable extent, and world adit of a 
groal inerense, Tho dato tree cultivation ix nlyy lunge, and 
inoreasing in this quarter, 

Tho district has no ronds, boing ao thorotyshly interacat ed 
with vivors ond khalla of all sizes, that overy part is onsily 
approached by tho boats, with whieh all tho trade and 
communicalions ao earviad onj—thove channels also xorve 
to thoroughly drain tho lands ahove their Jevel, to whieh 
cireumstanco tho salubrity of tho clininto ja abtributed, 
Tho population is donso, and tho rate of wagos low, and the 
district boing so favorably situated for trado will probably 
cause a gront increaso in ils cultivation of suger mid other 
valuable crops, i proportion as ity advantages hecome known. 
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Both cane and date sugars ave brought to market cither in 
tho shapo of goor or of kha, ‘Lhe goor is always boiled to « 
vory slif! consistoney, and thon whipped or stirvod with a 
bamboo vod, until it becomes cool; the offect of this is on- 
tixoly to bruise the crystal and incorporate it with the 
molagsos into an uniform, hard, sonpy-looking mass, of a light 
yollow color: before it becomes solid by cooling, it is poured 
into round carthon pols, holding about 10 seers each, in 
which it is takon to market ; and tho advantage of the above 
process apponrs to consist in the saving of any loss by break- 
igo of the pots, should such occur during the transport or 
stownge in the boats which convoy thom. The khawr is 
mado by soraping the goor to reduce it 10 2 soft consistency, 
moistening it with water, and pressing it in the usual way; 
and by vopoating tho procoss several times, a very light color- 
ed and dry khaw, but without tho least grain, is produced. 

The principal markets for cane goor are Nollchitty, Itum- 
midpoor, Phootolla near Muddygunge, and Churanuddee, 
6 cose north of Nollchitty. And for date produce—Nollchit- 
ty, Gwnuddeo, Soorknl, Oojecrpoor, and Soojanagu. In 
1840, tho ostimatod annual production was 11,000 maunds 
dato khauy, 19,500 maunds dato goor, and 15,000 maunds 
ene goo. Tn tho Governmont relumn the date produce is 
ovidantly vory much under-rated. 

All tho sugar oxported was formerly taken by the na- 
{ive movehanta, principally Mughs, to the Arracan const, 
Chittagong and Dacen, Of Into years, 2 good portion has 
heen consumed by the Luopean sugar vefinories in Jessore 
and Dacen. 


Chittagong Division. 
Cinmrragona. 


This district is comprisod in a sirip, 180 miles long, of the 
enat cons of the Bay of Bongal, and is separated from the 
Burmese torvilories on the east by mountainous rangos, which 
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ave covered with jrigle, and inhabited hy wild awd litle 
known ill tribes, Ridges of hilla also rim parle with the 
coast throughout tho district; and in tho largo valloys bes 
tweon them, tho soil ia sandy ut productive, yielding tavo ox 
three crops aunually, Thore aro several nevignhlo rivors, 
and tho innemorable hill streama Unroughont tho country 
ave ensily diverted to serve (ho purposes of irrigation, 

Tho climate is variable, hut on the whole humidity is its 
provailing charactor, Tt iy considored healthy for Jivvo. 
pons, 

Agriculture in gonoral is at a low ebb, the cultivation of 
the sugay-cano vory limited, and the rate of wages for field 
lnbor above the standard, In the correspondenes of 1702, so 
often roforred to, wo find a similar report Lo (he above of tho 
cano then grown; with the addition that tha goor produeod 
was of so inforioy a quality, that sugar could not not ho made 
from it ;—this was atlributed to tho gront Inmnidily of tho 
climate, causing tho cano jnica io he wenk and watery, "Tho 
disizict is no doubt much more favorable for dato traa cul. 
tivation, owing to its aea-bonrd charactor and the low yanga 
of the thermometor in tho cold sonwon, 


Tiprrrat on Comma, ann Bunnovuan. 


These comprohond a large tract of eombtry lying to tho 
cast of the Mogna river, which divides it from Dacea and. 
Backergungo, oxtonding down tho sen-const Lo Chittagong, 
and bordored on the onst by a continiation of the chain of 
hills which separate that district from Burmaly 

Their statistics and productions are vory little known, but 
tho cano, liko that of Chittagong, is reportod to be of a vory 
inforioy quality, and fit only for making goor, Judging from 
tho Government report howovor, tho cano cultivation in Lip. 
perch would appenr to lave incronsed wondorfully of lato 
yoars: tho estimated quantity of goor producod in 1702 
being only 9,107 maunds, and now atonding according to the 
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Govornmont yoport al 146,841 mannds, though still far 
from suflleiont for tho conaumption of tho district, ‘Tho 
Otaheite cano was intvodnecd at Comillah in 1810, and with 
tho aid of eurefl cultivation, produced canos of oxeceding 
xize and luxurianca; from which if would appear, that there is 
nothing in tho olimato at least inimical to tho cane plant, 

Tn Bullooah tho date tree is oxtonsivoly cultivated and goor 
made thorofrom, and tho charactor of the country appears to 
ho very favornble for its inercaso, 

At Luckypoor and TLadjygungo, in ‘Tipperah, tho native 
trado has increased very much of late years, and these places 
have become large marts for interchange of the productions 
of the swromuing districts and places on the coast of the 
Boy of Bongel;—n prem part of the twado being carried on 
hy tho Mughs. 


Jessore Division. 
Jnasonn. 


ho division which takes its namo from this districl must 
ho considered as by fi tho most important ono in Bongal 
for thy production of smgar; whothox wo look at tho siluntion 
of its districts sivrounding the commercial capital of tho 
country, Culeutla; thoiv richnoss of soil and high slato of 
cultivation whon compared with tho rest of the country; or 
the quantity nnd quality of the sugars which they oxport, 

tn Jossove district itself, cano is but little cultivated; 
though in many ports, especially in the north and west quar- 
tora, it thrivos woll, and yiolds somo of the bost goor in Bengal, 
woll crystalized nnd light colored. We may attribute the 
comparativo negleot of canc cullivation hore, first, to the fact 
of the inhabitonts having long practised tho far cheaper mode 
of producing sugav from the date treo, and secondly, to the 
indigo plantors monopolizing most of tho fnest lends fov 
their oultivalion. The dosaription of cane most in favor is 

Qu 
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the Koosoee, though the Kajaolee mid Pooree we itso onl. 


tivated. 


Tho date treo cultivation fay surprssos in oxen’ that of 
any othor district; ny do also the quantity and perfuction of 
the sugeva yielded thereby. ‘Though tho cultivation las 
‘eon Imown hore for as Jong as wo have my records of the 
country, its progvossive inerease of late years hex heen aur. 
mous; and it ia very cortuin, thut tho extimute of present 
annual production givon in the late Covemment report. af 
865,858 maunds of goor, is fix bolaw the trath, 

Tho following is a now estimate of the mmol average 
quantities of sugar in difforont states of refinement brought 
into the principal markoty of tho district, mul sold thereat, 
for tho ycars 1848, 1816, oni 1817, and redneed to their 
oqnivalonts in goor the pucke cheence being reckoned as 
requiring 3 maunds of goor, the delodh 2 munis 15 soos, 
and the khane eb 1 mannd 80 seers, to produ 1 maund of 


ench of thoso descriptions ; 


Markets, Puoke oheanan, 


Keasubpore and Lromaliny, 08,000 
Chandpore, Kalloggunge, 
Chowgacha and Pov} tetees 
lutgungo, nn 
Singhy, Nareoolbarrea and 


Kadjowa, 4. a ey 
Rarykolly,  Lohiagurah, 
Bonnatpore, Rajaporo, \ 36,000 


Jennidah and Mugroo, 
Chandoron and Kotovon,,. Canes 
Teaxoro, Roobden, Raja- 

haut Jingergacha, &e., } 2,000 


Dalltowh, 


S000 


onc) 


23,000 


ns 
12,000 


aearerrnmentt Aram mmet 


Votal, ve 137,000 


174,000 


Whar, 


6,000 


6,000 


Uguivatont 
fe quar, 
arith, 


Ann 7 60 


Twa fan ¢ 


108,000 


QLarh 
AR O00 


RAL ANG 


The above includes only what was brought to tho markets 
for sale, and the grontor part of which muat have heen ox« 


OY QUE WENGAL DIStRICts. 286 


ported from tho district, to which wo shall have to add all 
that was vesoryod for constwmption. by the numerous popula- 
tion before wo can arrive at the total quantity produced, 

The line of the Rivor Bhoirub ox Cobbuduck, it being known 
hy the formor appollation in the northorn part and by tho lattor 
in tho southorn,--marks the tract of country along which the 
dato cultivation has been increased to the largest extont, and 
tho producé brought to the grontost porfection, -On- this 
siveam atond the Chandpore, Chowgacha and Tremohny sugar 
fuctorios, oreeted. for refining tho native rmy material ; and 
possessing vacuum pans and other modern improvements in 
sug refining apparatus, ‘theso factorics have all. been 
oroeted duving the Inst ton years, and havo; by the steady de~ 
man for tho suv matorial they have creatotl, contributed in 
no sural. degres to the xapid inercase of the date cultivation, * 
‘Chis increaso is still going on, and plantations in-all stages 
of growth are to be seon in oyery part of the district, and 
xoum onpablo.of almost indefinite extonsion ; the only check 
heing expovicncod from the indigo planters, who discourage 
the appropriation of lands suited for indigo to this pwrpose. 

Tho soil in most parts of tho district is a dark, rich, allavial 
mould, and its munovons vivors and thor tributary stroams 
nftord mom of intor-communication and wator-carringo for 
the groutor part of the year, During the dry months also 
large quantities of sngae of all kinds, and othor valuable pro- 
iluce, ao transported hy bullock carts, at a trifling oxpeuce, to 
the bnzurs on the largor rivers; ancl the trade with Santipore, 
Chogda, Sookelun, and tho markots on tho [oogly river, in 
this way is Iorgo. From 25 to 30,000 maunds of. dulloah 
are froquently carted during the soason to Santiporo from 
Chantpore and ils vieinity, this being a favorite material with 
the native refiners for making the well known Santiporo 
dobarrak sugar. 

* Hoo Appondix 13, for tha progressive rato of inovonse in the solling prices 
of dite wnygarg einen 1802, 
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{ho climate is considered wihenltiy for Hnrapenns, expout. 
ally in the vicinity of (ho Studerbands 5 bab appoura to have 
much improved of lato yents, as sickness is nol tow so general 
as formerly; and susuy of the higher locatitios and the vici- 
nity of the larger rivers appear to be exempt from thin 
dvawbuck, 


QdePURGUNNATIA, INCLUDING DARL AND SUNDCIUNDS, 


Phoso may bo conveniently described ax forming one dis» 
triet, thongh comprishyg soparato sub-diviviens in thee dudi- 
cial and Revenue athninistration, They include tho cowry 
oxtending, north end south, from the Kisloaghie diateiet to 
the Bay of Bengal, mud lying to the westward of the Tloogly 
River: on the Yel hank of which, mid emnatrienlly placed, 
stands the metropolis of Bengal, Caleutin, 

The whole of this tract is low mid Sal, benvidiyy Cho aspeet 
of having beon gradually recovered from Che state of Sin 
derbind jungle with which its xenthom portion is still 
covered, ‘Lhe soil is almost everywhere a black albivinm, 
and w) the southorn portion linhle to be tnoulated by the 
high tides from the Bay, oxeept Whera, kept att hy gin. 
bunkments. 

Tho districts being overywhove ditleutt fo he dyaiued, in 
consequonce of ila low situution, it ix meh better adapteit 
for vice and similar wot eropa thane for anger endtivation ; 
nevortholoss the contiguity of tho Culeulta murket lina in+ 
duced a considerable cultivation of cane, principally of the 
Bombay or Kajoolee varicly, for nitive courmmytion in the 
yaw sivlo: tho grenter part of this is ynised in tho Barnet di- 
vision, and is very profitable to the propricluns. A beagalt 
of ground, woll cultivated, will yield 16 to 20,000 Sul grown 
canes, and is frequently yvultad as Vigh ta 180 Rupoca on 
the spot whore grown, Kiwis and an inferior deseription of 
dudlouh avo also made from the goor, and sold in the Caleutty 
market. 
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In tho tlovth-onst part of the district, a good doal of data 
(woo onitivalion is mot with, and. il is ovidontly fast inorons- 
ing. 

A most important stbject connected with the Bongel sugar 
lande fs tho nmmber of European vofinories which have sprung 
up of lato yours in tho onvirons and vicinity of Caloubla; and 
though some of thom, orected on tho opposilo bank of the 
rivor, aro locally in tho Tloogly district, yet as thoy all 
draw (heir raw matorial from the same markets thoy may 
ho conveniontly described togothor. ‘The importance of 
thoso establishments arises from thoir oxtonsive means of 
rofining, the largo amounts of British capital which have 
hoon invested in thom, and tho powerful infuonce which thoy 
havo no doubt oxcreised in increasing the sugar production 
of the country hy their steady demand for tho native xaw 
material, ‘hoy wore nearly all orccted with the object of 
celiuing native sugars, and thoreby bottor filting thom for 
exportation to tha home markots; and so long as an active 
demand for Mast India sugars, consequent on the falling off 
of supplies from tho West Indies, continued Lo proyail, were 
mostly workod lo a profit on this systom, ‘The lator legisla. 
lative changes however, commoncing with the Act of 1846, 
for the admission of Corcign froo and slaye-grown sugars, 
having brought about vory suldon fluctuations in the homo 
markets, for which the Indian rofinorics wore quite unpre- 
pared, honvy losses havo overtaken most of thom, 

‘The increased demand, howover, for good and rofined qua- 
litios of sugar in the homo markets, consequent on tho 
geonaral xeduelion of prices, will probably oncowrago a con- 
tinue of the refining business in Bengal for many years to 
vome; and we may therefore oxpeet those factories will eonti- 
mie to ho worked, though their number may nob be soon 
added to. ‘The following are the names of thoso now existing, 
given in the ordor of thoiv dates of ostablishmont,—Lst, Sech- 
pore, 2nd, Bally Khaled, Cossipore,— Ith, Goosree,—bth, 
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Albion works, Nechpore,-- Uh, Sound Millay 70h, Barnugore, 
Phoso tuleon together, if fully worked throughows tho sen, 
would he capable of working of] nb feast 83,000 Cons, or abot 
900,000 mannda, of raw material per anion 5 and of prodie 
ing from 16,000 to 26,000. tons of retined angi aecurd. 
ing to the quulity of xaw materinl hey might work from, 
Dyo of those relinevies are provided with man dintilloien al 
thot own; and thevo avo besides, 6 or G dintinet distillorion 
on tho Havepaan plan, in the immediate neighbourhood of 
Caleutla, 


Bunpwan, 


"This, though nob one of he largont diatriets, ix one off the 
richest, moxt fortile, and ext eullivaled in Bengal, and yiolds 
a lergor Revemto to the Goverment thin tiny other fie the 
Presidoney, ‘Tho soil is variable, but a heyge portion vonivta 
of a stiff forruginoms ely, more or leas Lempored with snud, 
and containing nodes of carbonate of dime, Che comtry 
is high, and above tho reach of immdntion, exvept in dhe 
vicinity of tho rivers, (ho principal of whieh arn Che Draensedlis 
ond the Adji: thowe take Choir rise fram the bill enmity 
lo tho westward, and avo fel diving thei eon by the 
nomeovous Till streams af Baneoornh nnd Beerbhaon y anni 
during tho yainy sonmon (heir waters are aubjeal to very 
sudden and yiolont tuatuationt. Phogh Che oultivated bods 
in thot yieinily ave xecured front any ordinary vine in 
these rivors by many miles of expmmive encbankimenta, seen 
ly a year clapxos without some of these heiug avertopped by 
tho inundation, which then curvios dextrnetion far nad wide 
for many miles j—~and tho vil has become mere frequent of 
late, owing, ib is wail, to tho radial vlevation of the beds 
of the rivors,—cspecially of Lhe Damoodu, ‘Tho Inds aul. 
Joct lo theso dangors ave principally aveupied with paddy 
cultivation, and tho sugarcane is moxtly confined ly Ube 
highor ground. 
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For tho cano this is, without exception, the richest district 
in Bongul, the soil and climate being woll adapted to ity and 
tho cullivation ng well as the mannfacluro of sugar havo 
Woon cnviod on hore from time immemorial, Throughont 
tho district the cano crops roquive irrigation, for which the 
small vivors and jheels afford. plontifal supply; and on this, 
tho manuring, ploughing, &. much care and labor aro 
bestowed, ‘The Pooree is tho varioty of cano principally 
quitivaled, though tho Kajoolee is occasionally seen in the 
lower grounds, but is found to require more moisture in the 
soil, ov moro froquont ivvigation, than the Pooree, ‘The lattor, 
if well watovod, produces a vory fine crop, and probably yields 
ou tho average as largo a produco in sugar as the cane in 
any Bongal district, ‘Lho China cane has been introduced and 
xvas peculiarly well adapted to tho district, producing with 
case thes oy four good ratloon. crops; but requires the iron- 
yollora of the European mill to crush it, the native mills not 
having suficionl powor to overcome ils Lough rind. 

In 1792, the wholo cane cultivation of tho district, which 
at that time included tho gronter part of TLoogly within its 
limita, waa catimaled at 26,000 beegnhs, producing at the 
avorago vale of 12 mands of goor por beogah, or in all 
$00,000 maida: antl of this it was computed that one-half 
was oxporled; principally to Caleutla, in the shape of sugm 
of different dogroos of refinemont. The ostimate givon in 
tho vecont Government report, of 400,16] maunds of goor per 
amuun for the prosont Burdwan district, is probably vory 
nom Che lent; as algo the estimate of more than half of 
this hoing consumed within the district itsolf; thero boing » 
large proportion of the population wealthy, and tho general 
hody in betlor civevmstances than tho average of Bengal 
ryols, a woll ns more healthy, and living in well raised mud 
houses. ‘Tho cano cultivation would no doubt increase very 
rapidly were tho district blessed with beltor moans of export- - 
inyg ilx producas but like tho most part of Bengal it lies 
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undor groat disadvantage iu thin rexpoct. With the oxeoption 
of the Adji and Damooda rivers, whieh ave andy open during 
tho raing,—and oven then their impotrans aul uncertuin 
character rondoys thoir navigation litte te he depended ony 
the only river communication tx that of the [oogly, with its 
conthmation the Bhaguratty, whieh formes the outer boun 
dary; aud on this the lnyge davars of Calnale iil Cutwa ave 
situated, and form whit may bo considered the twa Porta ot 
the district, Of tho roads connmunieating with these from 
tho capital, Burdwan, that to Cntwe is impassable daring 
tho. reiny ; bub that to Culnah ix kept in goad repair by this 
Burdwan Rajah, tho distanee heiyg whout 8 miles s this aud 
nv third road leading to Uoogly, on the rente to’ Crleutta, 
at tho only two which ave passable for blovk-curta theouphs 
out the your, 

Mie Huropean sugar factory of Dhobalyy, uew Culnah, 
Iveady referred to in Part HL, ix the only one that hi been 
wstublished ; but for its uintive wiygae nuoifietian the cis. 
vict has always heen fumans., Pacha cheenee: ols (rir quality 
s mado, though not to any grout oxtontyhat liye quinn 
tities of Aka mul dufoak wwe wold throughont the you, 
their principal markets boing Kamehonagore, Kixtiuagar aid 
Dignagur: they ave also xold at xayornal amaller towne an 
the Damooda river, and from thers the exparte are pinot. 
pally to Calcutta, Kunehonagore ix alae eelelentod for ite 
dobarrah and. allah suyur-balls, the lattes made of fine white 
dobarrah, ond as Tu 28 lonfengar, . 

The date tree will not flonvish in Burdwan, 


Ion. 


Like the two lost dexeriberl dixtvicte, Chix in alto oxeeorl 
ingly fertile and well cultivated. Tho river of the wm name 
forma its caxtorn houndury, ad the Vameoda and Revp- 
navain alga flow throngh it, and fall ito the Hoogly a litte 
holow Fultah, Tn the novthom hulf of the district the woll re- 
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semble that of Bivdwan j end the lowor ports along the banks 
of the rivora avo subject to similar sudden inundations with 
thone of thut: «district's but large viok tracts of higher ground 
suns fotd hayond tho voroh of theso dimgers, and here the cane 
in vory auccouafully cultivated, ho southom helf is mostly 
within.tho influence of tho tides; and tho soil, a rich black al- 
hwvium, mixed with sand, where vory fino rice crops are vaised. 
In this division olso, whonovor tho ground rises sufficiently 
tu place tt abovo inundation from the spring-tides, most luxu- 
riant cane crops are cultivated. A. levge purple variety, 
kuown as the Bombay cao in this district and in Caleutta, 
in tho kind principully cultivated. Whonce it acquired this 
namie it in nob ansy to surmise; it appears to be the Kajoolee, 
wall developed hy the moist vich soil i¢ here anjoys; very 
Jnoge quantities of ib aro cnrvicd to tho Crloutte bazars. for 
vonmimplion in tha raw state, and form a vory cheap md 
wholedome native Jaxury. Vory fino goor is also made from 
it, ul in this shapo, ov that of khaux, the greater part of it 
Hines its way to tho Calautta markot ; or to tho bazar of Sulkea, 
upponito on tho wort bank of the rivor, whoxo it is principally 
bonght hy tho Euvopoun refinors, ‘Tho cultivation has vory 
nivel inereul of Inte yours, and tho annual produce in kheur “ 
in uw eatimated at 70,000 bazar mannds, On tho higher 
prouneds to tha northward and westward tho Pooree is moro 
vultivaled, and ja vory fine about Purvoah and noo the banks 
nf th Nywsoval Khall, About Kotulpore and Jchanabad, on 
tho Didkixnora River, also, good dulleahs avo made, Tho wood~ 
unt rollur-mill ix used for crushing the cuno throughout the 
tlintriet, 

“In the racont Government roport, the ayorage rato of 
yiekt in goor from the beogah, for Ioogly, is stated at only 
Inxar anunels BLS, his apparontly low yiold in a dis...” 
Irict wv xuitnhlo for tho’ cultivation, is no doubt explained 
hy the civeamatanco. belope roforred to, of so large a propor- 
tion nf the ents being consumed in the raw stato, the 

wt 
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ground for which is of course included in the number of 
heegahs cultivated ;—a similar cause will also probably ex- 
plain the apparent low rate of yield for several other districts 
as given in the same report. 

There are a good many date trees in the southern parts 
of the district, and about Gottaul some date goor is made, 
which is said to be of good quality. 

The European refineries in this district have been noticed 
under the head of district 24-Pergunnahs. 


Nupprs on Kisunacnun, 


In productiveness and fertility of soil this district resem. 
bles the others of the same division, but labors under the 
disadvantages of a ‘want of water communication during the 
greater part of the year, except in its most southern portion ; 
a line drawn east and west across the district, and intersect- 
ing the civil station, will pretty well describe the extent to 
which loaded boats can penetrate northward except during 
the rains, The portion south of this line would comprise 
about one-third of the whole district, and this very much re- 
sembles the adjoining one of Jessore in its soil, climate, and 
productions: the date tree cultivation, which is very large 
and productive, is principally confined to this portion, and is 
increasing in as rapid a ratio as that of Jessore. 

A great portion of the date produce is sold and export- 
ed in the shape of goor, for which the chief marts are Chan- 
dovea on the Issamutty River, and Chogda on the Hoogly. 
Much date dulloah is also made along the line of the Issa- 
mutty River, and at Dowlutgunge on the Bhoirub. Little or 
no pucka cheenee is made, but large quantities of hoth cane 
and date produce find their way to Santipore on the Hoogly 
River, which has always been a noted place for its native sugar 
manufacture, and more dobarrah sugar is made here than 
in any other locality in Bengal. The quantity thereof made 
annually is frequently 25 to 80,000 bazar maunds, the chief 
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part of which is conveyed to the Caloutta market, and it is 
frequently shipped for England. The goor and dulloahs from 
which it is prepared. are brought from all parts of this division 
of the district, as well as from Jessore ; and during the date 
sugar season, a layge traffic is carried on with the Chandpore 
market in that district, from whence the sugars are trans- 
ported here by land-carriage. 

North of the line above referred to, the country becomes 
more elevated, but nevertheless well watered by jheels, and 
the xivers which intersect it; the latter always retaining 
enough water for agricultural purposes even when unnavi- 
gable: here the soil is mostly a brick earth, or sand and clay 
mixture, exceedingly well adapted for cane cultivation, and 
yielding most luxuriant crops with less labor than in Bur- 
dwan, irrigation being here required much less than in that 
district. Tho China cane has been introduced in some parts, 
and both grows and vattoons well, The Otaheite cane has 
also been grown, but obliged to be abandoned owing to its 
liability to destruction by the white-ants,—oxcept in quite the 
northern part of the district on the alluvial lands, near tho 
Ganges, where this enemy of the sugar planter is very seldom 
found, 

Altogether this district must be looked upon as one of the 
best adapted for sugar cultivation in Bengal, and affording 
room for very great extension, in both cane and dato varieties. 
European sugar factories, with extensive cane cultivation, have 
already been established in two of the large indigo concerns 
in the northern division ; but it is reported they have not yet 
been attended with the success which their projectors had 
every right to expect from their advantages in favorable posi- 
tion and efficient means of working. 


BAncoorau. 


This is one of the most westward of the Bengal intra-regu- 
lation districts, bordering on the jungles of Manbhoom, and 
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having only one-eighth of its surface appropriated to eultiva- 
tion, the remainder being covered with large forests and hills, 
Throughout the district the land is undulating. 

In the valleys, where the only cultivation is carried on, the 
sugar-cane forms one of the ordinary crops of the country, 
though not planted extensively, The Pooree is the kind 
most in favor, and the cultivation resembles that of Burdwan. 

The goor is of good quality, and being well cleaned in the 
boiling process, yields khaur of a bright yellow tinge and 
good grain; a considerable quantity of this, and of dulloah of 
secondary quality, is made and exported to the Burdwan or 
Caleutta markets. The principal sugar markets are Bissun- 
pore, Cotulpore, Kishnagur, Bancoorah and Miidjeah. 

The only water-carriage available to the district is that on 
the Damooda river in the height of the rains ; and the trade of, 
the district, which is not large, is carried on almost entirely 
by bullock carts. 


Cuttack Division. 
Currack, Baasonz, anv Kuoorpa or Poors. 


These districts stretch along the west coast of the Bay of 
Bengal, from Midnapore on the north, to the confines of the 
Madvas territory, and together formed in former times the 
kingdom of Oorissa. The ancient Brahminical writings are 
all vehement in praising its rivers, its temples, and its fruits, 
but its agricultwre never appears to have been celebrated ; and 
indeed modern experience has proved, that the soil is gene- 
rally poor and unfruitful, and all its natural productions of 
inferior quality.* 

The whole country may be divided into three regions, the 
marshy woodland tract along the sea-shore, having much the 
character of the Sunderbunds, and almost the only produce 
of which is its sea-salt ;—the level plains between this tract 

* Seo account of Cuttack by A. Stixling. 
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Appendtx %. 





Average prices of Native Sugar for the first Siw months of the 
following years at Kessubpore, in the Jessore District. 





























oy. 
4. | ee 
Years, és a3 Khaur, | Goor. Reosranks, 
gs) 3o 
3 
Be | af 
M.S. CIM. S. GJM. S, GJM. 8. C) 
1882,..55)5 4 0/810 98) None {1 2 O Average of 6 years, 
1888,....| 6 3 8| 3810 0) None {1 2 6 Pooka Gh ane, @ 4 4 
1884,..../5 16 0/4 2 412 776) 1 & 4) }Dulloah,...... 4 0 
1886,.6-.)7 0 O14 7 63 O O 111 S| hans svevee 21011 
1886,...5/G11 0} 4 4 92 9 3/1 7 Of) Goor, .......51 5 8 
1887,..../612 0} 4 6 9[ 216 3/110 6 —auerage af 8 years: 
1838,..-.|6 9-3/4 6 98/218 9| 110 O}| Pucka Choenoo, 712 0 
1839,..-./7 1 11/610 6/3 1 2112 O}}Dulloah,...... 518 6 
1840,....]8 1 9/6 5 6 8 8 7}114 11)| Khoury, .8 6 6 
1841,,... 10 4 0f8 610/410 3|3 1 9) Goor, .. +208 
36 Goi Bf B10 Bf 115 Of | pAeerare ofS years, 
8 810/612 51312 712 0 O Baska Choenso, 7 16 
8 0 4010 Of8 5 4118 off Pulloah,...... GO 4 
8 211718 O|4 6 9114 O Goon’ cede gs 
1847,.046)7 4 B15 14 G4 7 G1 14 O]) 40% verrvres 





During the goor season, that is, the first three months of the 
year, the prices generally range 25 to 30 per cent. below the aver- 
age rate for the next three months. 
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